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T h i s  r e p o r t  d e s c r i b e s  a two-week s t u d y  o f  t h e  c o l l a b o r a t i o n  
between i n t e r n a t i o n a l  a g r i c u l t u r a l  r e s e a r c h  centers  and t h e  
n a t i o n a l  a g r i c u l t u r a l  r e s e a r c h  system o f  Cuba, a p r o j e c t  t h a t  was 
c o n d u c t e d  by t h e  a u t h o r s  a s  p a r t  o f  t h e  w o r l d w i d e  C G I A R  impact  
s t u d y .  Cuba s t r a d d l e s  t h e  T r o p i c  of Cance r  and h a s  a t o t a l  a r e a  
of 11 m i l l i o n  ha and a p o p u l a t i o n  of  10 m i l l i o n .  The s i g n i f i c a n t  
mon th ly  t e m p e r a t u r e  v a r i a t i o n  p e r m i t s  t h e  g r o w t h  o f  many 
temperate and mos t  t r o p i c a l  c r o p  and a n i m a l  species.  Land 
r e s o u r c e s  i n  Cuba a r e  a b o u t  t h e  b e s t  among d e v e l o p i n g  c o u n t r i e s :  
80 percent of t h e  l a n d  i s  f l a t  t o  g e n t l y  u n d u l a t i n g ,  and t h e r e  
a r e  more t h a n  2.5 m i l l i o n  ha  o f  f e r t i l e  red A l f i s o l s ,  which 
combine  s u p e r i o r  p h y s i c a l  and c h e m i c a l  p r o p e r t i e s  w i t h  smoo th  
t o p o g r a p h y .  
Cuba h a s  unde rgone  m a j o r  economic  and s o c i a l  t r a n s f o r m a t i o n s  
s ince  1959, and these  have  l e d  t o  t h e  e s t a b l i s h m e n t  of a 
s o c i a l i s t  s t a t e .  I n  t h e  a g r a r i a n  s e c t o r ,  t h e  p r i n c i p a l  c h a n g e s  
were a se r ies  o f  l a n d  r e f o r m s ,  t h e  e s t a b l i s h m e n t  of s t a t e  farm 
enterpr ises ,  and a n a t i o n w i d e  food  r a t i o n i n g  and  d e l i v e r y  sys tem.  
P e r - c a p i t a  f o o d  p r o d u c t i o n  f e l l  d u r i n g  t h e  s ix t i e s ,  b u t  economic  
growth  i n  recent y e a r s  h a s  been c o m p a r a b l e  t o  t h a t  o f  L a t i n  
America a s  a whole.  Income d i s t r i b u t i o n ,  however ,  is v a s t l y  more 
e q u i t a b l e .  S u b s t a n t i a l  investments  have  been made i n  human 
c a p i t a l ,  and t h e r e  i s  w i d e s p r e a d  a c c e s s  t o  h e a l t h  and e d u c a t i o n  
services t h r o u g h o u t  t h e  c o u n t r y .  L i fe  expectancy, i n f a n t  
m o r t a l i t y  a n d  s c h o o l  e n r o l l m e n t  r a t e s  a r e  among t h e  bes t  of a l l  
t h e  middle- income d e v e l o p i n g  countr ies  i n  t h e  w o r l d .  
Cuba's economy i s  s t i l l  d o m i n a t e d  by t h e  p r o d u c t i o n  and  
e x p o r t  of s u g a r .  A l l o c a t i o n  o f  l a n d  f o r  food  c r o p  p r o d u c t i o n  is 
second  i n  p r i o r i t y  t o  l a n d  f o r  sugarcane p r o d u c t i o n .  Food pro-  
d u c t i o n  pe r  c a p i t a ,  a f t e r  f a l l i n g  i n  t h e  1 9 6 0 s ~  h a s  r e c e n t l y  
r e c o v e r e d ,  b u t  c u r r e n t  l e v e l s  a r e  no  h i g h e r  now t h a n  i n  1959. 
v i  
However, f o o d  c o n s u m p t i o n  p e r  c a p i t a  h a s  i n c r e a s e d  markedly .  To 
meet s u c h  an  i n c r e a s e  i n  demand, Cuba depends  h e a v i l y  on i m p o r t e d  
f o o d s  and f e e d s t u f f s .  I n  1983, 37 percent o f  t h e  r i c e  and 80 
percent o f  t h e  beans were i m p o r t e d .  There h a s  a l s o  been a r a p i d  
r ise i n  wheat i m p o r t s .  O f  i t s  bas ic  f o o d  c r o p s r  Cuba is se l f -  
s u f f i c i e n t  i n  r o o t  c r o p s  and  v e g e t a b l e s .  Almost h a l f  o f  t h e  m i l k  
e q u i v a l e n t s  a r e  imported,  a s  is 81 percent  o f  t h e  c o r n r  most o f  
wh ich  i s  u s e d  f o r  l i ves tock  f e e d .  Because  Cuba r e c e i v e s  
f a v o r a b l e  prices f o r  i t s  s u g a r  e x p o r t s  t o  s o c i a l i s t  c o u n t r i e s ,  it 
h a s  s p e c i a l i z e d  i n  s u g a r  p r o d u c t i o n  and  d e v o t e s  fewer r e s o u r c e s  
t o  f o o d  p r o d u c t i o n .  T h i s ,  combined  w i t h  a p o l i c y  t o  expand 
c o n s u m p t i o n  of a n i m a l  p r o d u c t s ,  h a s  meant d e p e n d i n g  h e a v i l y  on  
food and  feed i m p o r t s .  
B e f o r e  1959, Cuba had  o n l y  a m o d e s t  a g r i c u l t u r a l  r e s e a r c h  
and  e x t e n s i o n  s y s t e m .  Because  many p r o f e s s i o n a l s  had l e f t  t h e  
c o u n t r y ,  t h e  s t o c k  o f  a g r i c u l t u r a l  s c i e n t i s t s  was b a d l y  d e p l e t e d .  
A s u b s t a n t i a l  e f f o r t  was made t o  r e b u i l d  t h e  research s y s t e m ,  a n d  
t o d a y  there a re  1,053 research s c i e n t i s t s  i n  t h e  M i n i s t r y  of 
A g r i c u l t u r e  ( M I N A G )  and some 700 i n  o t h e r  a g e n c i e s .  The t o t a l  
research b u d g e t  of MINAG was es t imated  a t  31 m i l l i o n  pesos i n  
1983, o r  1.8 p e r c e n t  of t h e  t o t a l  v a l u e  o f  non- suga r  a g r i c u l t u r e .  
T h i s  g i v e s  Cuba o n e  o f t h e  h i g h e s t r a t i o s  o f  i n v e s t m e n t  i n  
a g r i c u l t u r a l  research t o  t h e  v a l u e  of crop p r o d u c t i o n  i n  L a t i n  
America. The research s y s t e m  is  d e c e n t r a l i z e d ,  w i t h  17 
i n s t i t u t e s  and  a n e t w o r k  of research s t a t i o n s  and  s u b s t a t i o n s  
t h r o u g h o u t  t h e  c o u n t r y .  F u r t h e r m o r e ,  neither t h e  research 
b u d g e t s  nor t h e  s t a f f i n g  s u f f e r s  from t h e  v o l a t i l i t y  and  h i g h  
t u r n o v e r  which  cha rac t e r i ze  so many n a t i o n a l  r e s e a r c h  programs.  
B e c a u s e  of  i t s  c e n t r a l l y  p l a n n e d  s y s t e m ,  t h e  r e s e a r c h - e x t e n s i o n -  
p r o d u c t i o n  l i n k  is  s t r o n g  and  direct. 
C o l l a b o r a t i o n  b e t w e e n  M I N A G  and  t h e  C G I A R  s y s t e m  s t a r t ed  
w i t h  I R R I  i n  1967,  w i t h  C I A T  i n  1977,  w i t h  C I P  i n  1981 a n d  w i t h  
C I M M Y T  i n  1982. Germplasm exchange, t r a i n i n g  and visits a r e  t h e  
main a c t i v i t i e s .  C o l l a b o r a t i o n  is c o n s i d e r e d  m a t u r e  w i t h  I R R I  
v i  i 
and C I A T  on r i c e ,  and w i t h  C I A T  on beans, cassava a n d  pas tures .  
Col laborat ion is  considered developing w i t h  C I P  on po ta toes  and 
C I M M Y T  on maize, and i n c i p i e n t  w i t h  ICRISAT on sorghum, I I T A  on 
malanga and C I P  on sweet po ta toes .  
C I A T  h a s  b u i l t  u p  an e x t e n s i v e  sys t em o f  c o n t a c t s  i n  Cuba i n  
a l l  f o u r  of i t s  programs. It  a l s o  f a c i l i t a t e s  t h e  ope ra t ions  of 
o t h e r  C G I A R  ins t i tu tes .  About 90 Cuban s c i e n t i s t s  have had 
t r a i n i n g  a t  C G I A R  c e n t e r s ;  w i t h  t h e  low r a t e  of turnover ,  most 
remain a t  t h e i r  r e spec t ive  i n s t i t u t e s .  
I n  t h e  "mature" group of  crops a s i g n i f i c a n t  share  of  t h e  
t o t a l  a rea  sown i n  Cuba involves  t h e  use of germplasm and 
technology which a r e  products of C G I A R  co l l abora t ion .  It  is  
es t imated  t h a t  t h e  production of r i c e ,  beans and cassava i s  a 
r e spec t ive  73, 21 and 224 percent  h igher  than it would be  i n  t h e  
absence of these innovat ions.  The annual flow of b e n e f i t s  from 
t h e  e x t r a  production i s  US$40 m i l l i o n ,  USS3 m i l l i o n  and U M 1 1  
m i l l i o n ,  respec t ive ly .  The i n t e r n a l  r a t e s  o f  r e t u r n  t o  t h e  Cuban 
research  program were ca l cu la t ed  a s  54, 2 9  and 48  percent  p e r  
year ,  respec t ive ly .  
Cuban r e sea rche r s  value t h e i r  c o l l a b o r a t i v e  l i n k s  w i t h  t h e  
C C I A R  cen te r s ,  which they v i e w  a s  t h e i r  main window t o  t r o p i c a l  
a g r i c u l t u r a l  technology. Some o f  t h e  C G I A R  t echnologies  have 
been adapted f o r  o t h e r  crops,  s u c h  a s  malanga. The main 
c o n s t r a i n t s  t o  co l l abora t ion  a r e  communications d i f f i c u l t i e s ,  
M I N A G  budget c o n s t r a i n t s  f o r  overseas  t r a v e l ,  and t h e  d i f f i c u l t y  
i n  s t a r t i n g  major i n i t i a t i v e s  i n  t h e  m i d d l e  of a f ive-year  plan. 
These c o n s t r a i n t s  a r e  balanced by t h e  se r iousness  and dedica t ion  
of Cuban s c i e n t i s t s ,  t h e  c o n t i n u i t y  of  programs and s t a f f ,  and 
t h e  d i r e c t  l i n k  between research,  extension and producers. The 
d e s i r a b i l i t y  of cont inuing and expanding C C I A R  c o l l a b o r a t i o n  was 
c l e a r l y  expressed i n  a l l  p laces  v i s i t e d .  I n  add i t ion  t o  the 
Present  e f f o r t s ,  Cuban sc ien t i s t s  w i s h  t o  s t a r t  c o l l a b o r a t i o n  
with CIP on sweet pota toes ,  I I T A  on p l a n t a i n s ,  AVRDC on 
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v e g e t a b l e s ,  and ICRISAT on p e a n u t s  and  ch ickpeas .  I n t e re s t  was 
a l s o  expressed f o r  c o l l a b o r a t i o n  i n  f a c t o r - o r i e n t e d  r e s e a r c h ,  s u c h  
a s  f e r t i l i z e r  e f f i c i ency  w i t h  IFDC, s o i l  management  w i t h  IBSRAM, 
i r r i g a t i o n  and d r a i n a g e  w i t h  IIMI and a g r o f o r e s t r y  w i t h  ICRAF. 
Major  i s s u e s  f o r  Cuba's a g r i c u l t u r a l  s t r a t e g y  i n c l u d e :  ( 1 )  
a t t a i n i n g  s u s t a i n e d  s e l f - s u f f i c i e n c y  i n  r i c e ,  b e a n s  and  m a i z e ;  
(2 )  d e c r e a s i n g  dependency  on i m p o r t e d  f eeds tu f f  f o r  l i v e s t o c k  
p r o d u c t i o n  by i n c r e a s i n g  soybean ,  m a i z e  and sorghum p r o d u c t i o n ,  
by i n c o r p o r a t i n g  c a s s a v a  as a n i m a l  feed and by a d o p t i n g  l o w - i n p u t  
p a s t u r e  t e c h n o l o g y  f o r  m a r g i n a l  s o i l s ;  ( 3 )  m a i n t a i n i n g  self-  
s u f f i c i e n c y  i n  p o t a t o e s ,  c a s s a v a ,  p l a n t a i n s  and ma langa ;  (4) 
i n c r e a s i n g  t h e  e f f i c i e n c y  of  i n p u t  use, p a r t i c u l a r l y  g i v e n  t h e  
d e p l e t i o n  o f  t h e  i r r i g a t i o n  a q u i f e r  u n d e r  c e r t a i n  Matanzas  s o i l  
a r e a s  and t h e  s u b s e q u e n t  i n t r u s i o n  o f  s a l i n e  w a t e r .  A t t e n t i o n  
s h o u l d  a l s o  be g i v e n  t o  t h e  m o d i f i c a t i o n  o f  c r o p p i n g  s e q u e n c e s  i n  
o r d e r  t o  e l i m i n a t e  t h e  i d l e  p e r i o d  d u r i n g  summer mon ths  o n  s u c h  
p r i m e  l a n d .  
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1 Background 
T h i s  s tudy,  p a r t  o f  t h e  C G I A R  g loba l  impact s t u d y ,  was 
conducted d u r i n g  February 1985, fo l lowing  t h e  terms of  reference 
developed by t h e  C G I A R  and approved by t h e  Cuban M i n i s t r y  of 
Agricul ture .  Following t h e  background, t h i s  r e p o r t  c o n s i s t s  of  
f o u r  chapters :  t h e  a g r i c u l t u r a l  sector, t h e  n a t i o n a l  a g r i c u l t u r a l  
research  systems, c o l l a b o r a t i o n  w i t h  t h e  c e n t e r s ,  and an impact 
a n a l y s i s  and conclusions.  
1.1 The Natural  S e t t i n g  
Cuba i s  t h e  l a r g e s t  i s l a n d  i n  t h e  Car ibbean  w i t h  a t o t a l  
land a r e a  of about 11 m i l l i o n  ha and a populat ion of 10 mil l ion .  
S t r add l ing  t h e  Tropic of  Cancer, Cuba's c l i m a t e  and land 
resources  a r e  cons iderably  be t te r  than those  of  many developing 
count r ies .  The tempera ture  regime borders  on t h e  sub- t ropica l ,  
w i t h  s i g n i f i c a n t  v a r i a t i o n  between w i n t e r  and summer. T h i s  
p e r m i t s  a h i g h l y  d i v e r s i f i e d  t r o p i c a l  and s u b t r o p i c a l  ag r i -  
cu l tu re .  Potatoes ,  winter vege tab les  and d a i r y  c a t t l e  t h r i v e  
along w i t h  most t r o p i c a l  c rop  and animal species. 
1.1.1 Cl ima te  
The r a i n f a l l  regime i s  subhumid  seasonal ,  w i t h  a ho t  r a iny  
season from May t o  November and  a cool  d r y  season from December 
t o  A p r i l .  Annual r a i n f a l l  ranges from 1,100 t o  1,500 m m  
throughout most of t h e  country. Exceptions occur around t h e  
S i e r r a  Maestra range i n  Oriente, where t h e  windward s i d e  around 
Bayamo has a humid t r o p i c a l  c l i m a t e  w i t h  h i g h  annual r a i n f a l l  of 
2,000 m m r  w h i l e  t h e  r a i n  shadow on t h e  s o u t h e r n  s i d e c r e a t e s  a 
semiar id  c l i m a t e  w i t h  700 m m  annual r a i n f a l l  around Cuanthamo. 
Table 1.1 shows r e p r e s e n t a t i v e  c l i m a t o l o g i c a l  data.  Eastern 
t r a d e  w i n d s  provide p l easan t  breezes ,  which minimize p o t e n t i a l  
a i r  p o l l u t i o n  problems. 
Table 1.1 Monthly Climatic Summary for Ciudad Habana, (23'9?N, 82??2W; Lorg-Term Averages 
Parameter Jan Feb Mar Apr May Jun J u l  Aug SeP Oct  N o V  Annml 
~ ~~ 
Mean temperature (OC) 21.8 22.1 23.1 24.0 25.6 26.5 26.9 272 26.8 25.4 23.6 22.3 24.6 
Solar radiation (langleys/days) 370 430 500 580 600 540 590 520 490 430 400 340 483 ru  
Precipitation (mn) 62 39 50 52 104 146 105 108 150 184 84 52 1136 
Potential evaporation (mn) 105 111  147 170 188 167 190 169 152 134 115 98 1745 
Dependable precipitation (nun) 29 10 19 21 64 100 65 68 103 131 48 21 
Wet or  dry monthsa DRY DRY DRY DRY WET WET WET WET WET WET WET DRY 
Precipitation deficit (mn) 43 72 97 118 84 21 85 61 2 -50 31 46 609 
Note: 
Source: Hancock e t  al., 1979. 
a Moisture availability index greater than 0.33 for wet months. 
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1 . 1.2 Topography 
ag r i cu l tu re .  Most of t h e  i s l a n d  is  an u p l i f t e d  l imes tone  p l a t eau  
interspersed w i t h  t h r e e  mountainous regions,  t h e  S i e r r a  d e  10s 
Organos t o  t h e  west, t h e  Escambray Mountains i n  t h e  cen te r ,  and 
t h e  S i e r r a  Maestra t o  t h e  eas t .  These mountain regions,  however, 
occupy a sma l l  proport ion of t h e  country. Calcu la t ions  based on 
FAO's World S o i l  Map (FAO-Unesco, 1975) and l o c a l  observa t ions  
i n d i c a t e  t h a t  79 percent of t h e  land i s  f l a t  t o  gen t ly  
undulating, 6 percent  is r o l l i n g  and 15 percent  is  r o l l i n g  t o  
steep. About 6.9 m i l l i o n  ha, o r  66 percent of t h e  country,  has  
topography s u i t a b l e  f o r  mechanized a g r i c u l t u r e  w i t h  well-drained 
s o i l s .  
Cuba's topography i s  a l s o  e m i n e n t l y  favorable  f o r  
1.1.3 S o i l s  
most extensive s o i l s  a r e  red A l f i s o l s  of t h e  Matanzas series,  
s i m i l a r  t o  t h e  Te r ra  Roxa s o i l s  o f  s o u t h e r n  Braz i l .  These soils 
occupy about 2.5 mil l ion  ha and combine e x c e l l e n t  phys ica l  
p r o p e r t i e s  w i t h  h i g h  base s t a t u s  and smooth topography. A l f i s o l s  
cover about 23 percent  of Cuba; t h e  I n c e p t i s o l s  cover 19 percent,  
U l t i s o l s  16 percent,  V e r t i s o l s  14 percent  and s m a l l e r  percentages 
of His toso ls ,  Mol l i so ls ,  E n t i s o l s  and Oxisols  (Table 1.2). S o i l  
t e x t u r a l  p r o f i l e s  a r e  a l s o  very favorable ,  w i t h  only 8 percent  
organic  and 5 percent  sandy. 
Cuba's s o i l  resources  a r e  a l s o  above average qua l i t y .  T h e  
An a n a l y s i s  of t h e  main s o i l - r e l a t e d  c o n s t r a i n t s  shown i n  
Table 1.3 i n d i c a t e s  t h a t  t h e  most widespread one is  d r y  season 
(90 percent).  The second most widespread c o n s t r a i n t  is  l i m i t e d  
depth of s o i l  volume caused by  t h e  presence of l imes tone  bedrock 
w i t h i n  50 cm o f t h e  s u r f a c e ,  o r  a l a r g e  p r o p o r t i o n  o f  c a l c a r e o u s  
s tones  t h a t  impede  normal t i l l a g e .  T h i s  condi t ion  occurs  i n  29 
percent  of t h e  country,  h a l f  of i t  i n  t h e  mountains b u t  t h e  o t h e r  
h a l f  I n  1.5 m i l l i o n  ha o f  f l a t  l a n d  t h a t  o t h e r w i s e  would b e  p r i m e  
a g r i c u l t u r a l  land. I n c l u d e d  i n  t h e  e s t i m a t e  is  one-third of t h e  
Matanzas clay-type A l f i s o l s  and 70 percent of t h e  Moll isols .  
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Table  1.2 Distribution of Soils Based on the FA0 World Soil 
Map (FAO-Unesco 1975) and Authors' Modifications 
Soil Thousand Percent of 
Hectares Country 
b 




Total 2,068 19 
u1 t i s o l s  
Ustults 1,056 
Aquults 682 
Total I ,738 16 





His tosol s a47 
Entisols 
Lithic groups 165 
Psamments WL 
Total 649 6 







Table 1.3 Main Soil-Related Cons t r a in t s  
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- c.- -I)-.- - c-
Const ra in t  Thou sand Percent  
Hectares of Country 
--- ---I_-- ----.---.- C C - - P - . - - - - L -  
Drought stress 9,523 90 
Shallow t o  rock 3,040 29 
Acid, low n a t i v e  f e r t i l i t y  2,145 20 
S a l i n e  2,145 20 
Poor drainage 2,068 20 
Calcareous 2,057 19 
V e r t i c  (c racking  c l a y s )  1,606 15 
No major l i m i t a t i o n  (except  drought) 1,628 15 
High e r o d i b i l i t y  1,562 15 
Peat  and bogs 847 8 
High leaching  p o t e n t i a l  484 5 
High phosphorus f i x a t i o n  407 4 
Other  widespread c o n s t r a i n t s  a r e  ac id  i n f e r t i l e  soils; s o i l s  
w i t h  bas i c  r eac t ion  (pH above 7.3) which o f t e n  l e a d s  t o  z inc  and 
i r o n  d e f i c i e n c i e s ;  poor drainage,  mainly along t h e  southeas te rn  
c o a s t ,  and s a l i n i t y ,  o f t e n  induced by poor i r r i g a t i o n  management. 
Each of t h e s e  c o n s t r a i n t s  i s  found  i n  20 t o  23 percent  of t h e  
country,  respec t ive ly .  Other l e s s  ex tens ive  c o n s t r a i n t s  a r e  h i g h  
e r o d i b i l i t y  because of s t e e p  s lopes  (15 percent) and v e r t i c ,  
cracking c l a y s  (15 percent) .  High phosphorus f i x a t i o n ,  a 
widespread c o n s t r a i n t  i n  t h e  t r o p i c s ,  occupies only 4 percent  of 
t h e  country. 
I n  summary, Cuba has an e x c e l l e n t  land resource  base, w i t h  a 
cons iderable  proport ion of f i r s t  c l a s s  soils and most f avorab le  
topography. The main soil c o n s t r a i n t s  a r e  phys ica l  r a t h e r  than 
chemical. 
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1.1.4 Land use 
c u l t i v a t e d  pastures .  Each occupies 22 percent of t h e  country,  
followed by 6 percent  i n  perennia l  c rops  ( o t h e r  than sugarcane) 
and 14 percent i n  f o r e s t s  and woodlands (Table 1.4). T h i s  t a b l e  
i n c l u d e s  a remarkably h i g h  proport ion of t h e  land n o t  i n  use. 
Much of t h i s  is  a c t u a l l y  n a t i v e  pas tu re s  on marginal ,  u sua l ly  
shal low s o i l s .  
The most extensive form of  land use is  annual c rops  and 
i 
Land use is  dominated by sugarcane, which  accounts  f o r  55 
percent of t h e  a r e a  i n  annual crops. Sugar i s  harvested once a 
year  i n  Cuba and i s  considered an annual c rop  although ratooning 
f o r  f o u r  yea r s  i s  prac t iced .  Sugarcane i s  grown throughout t h e  
country mainly on A l f i s o l s ,  V e r t i s o l s ,  I n c e p t i s o l s  and U l t i s o l s .  
The c rops  t h a t  fol low ( r i c e  and c i t r u s )  each occupy about one- 
t e n t h  of t h e  a rea  u n d e r  sugarcane. O t h e r  major food c rops  which 
i n c l u d e  maize, beans, cassava,  p l a n t a i n s ,  sweet po ta toes ,  malanga 
(- - malanga islefia and mafaffa - 
malanga morada) and pota toes ,  a l l  of w h i c h  occupy r a t h e r  sma l l  
a r e a s  (Table 1.5). There  a r e  no s i g n i f i c a n t  a r e a s  of c rops  such  
a s  soybeans, sorghum and p e a n u t s ,  commonly grown i n  o t h e r  
c o u n t r i e s  w i t h  s i m i l a r  land and c l i m a t i c  condi t ions.  
1.1.5 Farming systems 
The m a i n  farming s y s t e m s  of  i n t e r e s t  t o  t h e  C G I A R  a r e  
sugarcane, r ice ,  cassava,  l l cu l t ivos  var ios"  and c a t t l e  
production. Sugarcane land i s  b e i n g  rep lan ted  more f r e q u e n t l y  
since t h e  i n t roduc t ion  of  mechanical harves t ing  which involves  
b u r n i n g ,  a f a c t o r  t h a t  considerably sho r t ens  t h e  ra tooning 
a b i l i t y  of t h i s  crop. Before r ep lan t ing  cane, s t a t e  farms may 
p l a n t  one crop of beans, maize, pas tu re s  o r  rice. 
Most o f t h e  r i c e ,  however,  i s  grown on e i g h t  s t a t e  f a r m s  
(Empresas d e  Produccio'n d e  Arroz), loca ted  on poorly drained 
U l t i s o l s  and V e r t i s o l s  along t h e  southern coast .  A l l  r i c e  is 
i r r i g a t e d  and major e f f o r t s  t o  water- level  t h e  f i e l d s  have been 
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T a b l e  1 .4  Land Use i n  1982 
Land Use Thousand Percent 
H e c t a r e s  
Annual c r o p s  
P e r e n n i a l  c r o p s  
C u l t i v a t e d  p a s t u r e s  
F o r e s t s  and woodlands  




1 ,900  
3,817 








Note: * I n c l u d e s  n a t u r a l  p a s t u r e s .  
Source :  EBp P r w o n  m k  19& t 1984. 
made. Most s t a t e  r i c e  fa rms  have  w a t e r  r e s e r v o i r s  and extensive 
i r r i g a t i o n  systems. However, s a l i n i t y  is becoming a m a j o r  
c o n c e r n  i n  r i ce  l a n d s  b e c a u s e  of i n a d e q u a t e  d r a i n a g e  systems. 
Rice is r o t a t e d  w i t h  b e a n s ,  p a s t u r e s  and o t h e r  c r o p s ,  and o n l y  
a b o u t  10  p e r c e n t  o f  r i c e  l a n d  is p l a n t e d  t o  t w o  r i c e  c r o p s  a 
y e a r  . 
A t h i r d  n o t e w o r t h y  f a r m i n g  s y s t e m  i s  t h e  i n t e n s i v e  
management of t u b e r o u s ,  g r a i n  and h o r t i c u l t u r a l  c r o p s  on Matanzas  
c l a y  s o i l s  w i t h  i r r i g a t i o n .  P l a n t i n g s  a r e  t o t a l l y  mechan ized ,  
i n c l u d i n g  t h e  d i r e c t  s e e d i n g  o f  v e g e t a b l e  c r o p s .  F e r t i l i z a t i o n  
and p e s t i c i d e  use I s  Intensive and I r r i g a t i o n  is o f t e n  done by 
center p i v o t  systems o r  s i m i l a r  USSR and E a s t e r n  European moving 
systems. The r o t a t i o n s  i n v o l v e  two  c r o p s  a year. Dur ing  t h e  
c o o l  d r y  s e a s o n ,  c r o p s  occupy t h e  l a n d  f rom November t o  March. 
These  i n c l u d e  p o t a t o e s ,  b e a n s ,  t o m a t o e s ,  o n i o n ,  g a r l i c ,  b e l l  
p e p p e r s ,  cabbage ,  and le t tuce.  After h a r v e s t i n g ,  t h e  l a n d  I s  
r a p i d l y  p l a n t e d  t o  t h e  s p r i n g  c r o p s ,  wh ich  grow f rom March t o  
8 
May, which inc lude  sweet pota to ,  cucumbers and squash. Most of 
t h e  land t h e n  l i e s  i d l e  from J u n e  t o  October when tempera tures ,  
r a i n f a l l  and s o l a r  r a d i a t i o n  a r e  a t  t h e i r  optimum f o r  t r o p i c a l  
c rops  (Table 1.1). Although there a r e  no firm f i g u r e s  on t h e  
e x t e n t  of i d l e  p r i m e  land d u r i n g  t h e  summer ,  a rough c a l c u l a t i o n  
sugges ts  it may be a s  much a s  200,000 ha every year. 
Table 1.5 Area, Y i e l d  and Production of P r i n c i p a l  
Crops: 1983 
Crop Area Yield Production 
( 0 0 0  ha) ( t / h a )  ( k t )  
--- 
Sugarcane 1,230 53.6 66,000 
Rice (paddy) 140 3.5 490 
C i t r u s  109ab 7.4 619 
Sweet po ta toes  83 4.0 332 
Maize 77 1.2 96 
Cassava 50 6 -7 335 
Tobacco 42 0 .9  37 
Beans 35 0 . 8  27 
P l a n t a i n s  33c 2 .8  92 
Tomatoes 30 7 .4  222 
Pota toes  13 17.0 222 
Malanga 8a 30.0d 240 
Coffee (green) 50 0.5 26 
Notes: a From Cuba (1984) .  
84,000 of which were i n  production. 
T h i s  c o n t r a s t s  w i t h  t h e  da t a  provided by t h e  
National Research Program of 34,000 ha w i t h  an average 
y i e l d  of 11.6 t /ha .  
S u p p l i e d  by t h e  National Research Program. 




Another impor tan t  system is t h a t  of cassava product ion which  
occupies a w i d e r  range of s o i l s  than t h e  o t h e r  cropping sys tems.  
Cassava is  p lan ted  from November t o  February 15, d u r i n g  t h e  d r y  
season. B a c t e r i a l  d i s e a s e s  preclude p lan t ing9  d u r i n g  t h e  r a i n y  
season ( J u n e  t o  October). P l a n t i n g ' i s  now done on r i d g e s ,  except 
on very sandy o r  drought-prone soils. Two o r  three i r r i g a t i o n  
a p p l i c a t i o n s  a r e  given t o  a s su re  sprout ing.  F e r t i l i z a t i o n  is 
according t o  s o i l  t e s t  recommendations ("cartograman) and a t  high 
r a t e s  of 1 t o  1.3 t / h a  of a complete f e r t i l i z e r .  Harvesting is 
semi-mechanized, and 90 percent  of t h e  fresh r o o t s  a r e  marketed 
through t h e  "acopio" o r  s t a t e  c o l l e c t i o n  system. I n  s p i t e  of t h e  
heavy f e r t i l i z a t i o n  and o f t e n  e x c e l l e n t  s o i l s ,  cassava is  viewed 
a s  a n u t r i e n t  d e p l e t i n g  crop and is t h u s  r o t a t e d  w i t h  sweet  
po ta toes ,  corn o r  vege tab le  crops, The p re sen t  "norma e s t a t a l "  
(production law) is  t o  p l a n t  cassava every t h i r d  year. 
C a t t l e  r a i s i n g  c o n s t i t u t e s  a major a c t i v i t y  i n  Cuba w i t h  
approximately 7 m i l l i o n  ha u n d e r  pas tu re s  of  which about 
2.5 m i l l i o n  a r e  c u l t i v a t e d ,  and t h e  r e s t  is n a t u r a l  pastures .  
Approximately 1.2 m i l l i o n  ha a r e  i n t e n s i v e l y  managed f e r t i l i z e d  
pas tu res ,  many of them sp r ink le - i r r iga t ed .  Feed supplementation 
i s  t h e  r u l e  r a t h e r  than t h e  exception. However, Cuba is not  
s e l f - s u f f i c i e n t  i n  d a i r y  products. The c u l t i v a t e d  p a s t u r e  a r e a  
i s  r ap id ly  r i s i n g  a t  t h e  r a t e  of 200,000 ha of new seedings p e r  
year. O f  these, 70,000 ha a r e  land c l ea red  of secondary f o r e s t  
o r  b r u s h  (manigua) and t h e  r e s t  is reseeding of degraded 
pas tures .  
1.2 H i s t o r i c a l  and P o l i t i c a l  S e t t i n g  
The  i s l a n d  was one o f t h e  f i r s t  p o i n t s  o f t h e  N e w  World 
reached by Columbus on October 17, 1492. The f i rs t  Spanish 
settlement was e s t a b l i s h e d  i n  1511 by Diego Velgsquez on t h e  
e a s t e r n  end  a t  Baracoa, t h e  f i r s t  c a p i t a l .  Land was granted 
u n d e r  t h e  encomienda s y s t e m  t o  t h e  conquis tadores  according t o  
t h e i r  r ank  and  r o l e  i n  t h e  conquest. Ind ians  were assigned t o  
work on t h e  l a n d ,  b u t  d e s p i t e  laws f o r  t h e i r  p r o t e c t i o n  t h e y  
r e c e i v e d  b r u t a l  t r e a t m e n t  and  were e v e n t u a l l y  wiped  o u t .  
Havana d e v e l o p e d  a s  a n  i m p o r t a n t  p o r t  fo r  s e r v i c i n g  S p a n i s h  
s h i p s  c a r r y i n g  g o l d  and  s i l v e r  from Mexico and  P e r u ,  and  became 
t h e  c a p i t a l  i n  1598. I n  r e s p o n s e  t o  p i r a t e  a t t a c k s  i m p r e s s i v e  
f o r t i f i c a t i o n s  were b u i l t  and  s t i l l  s t a n d  a t  t h e  mouth  of  t h e  
harbor.  D u r i n g  t h e  s i x t e e n t h  and  s e v e n t e e n t h  c e n t u r i e s  c a t t l e  
r a i s i n g  and  some l i m i t e d  s u g a r  and  tobacco g r o w i n g  were t h e  main  
a g r i c u l t u r a l  a c t i v i t i e s .  
Tobacco  a s sumed  i m p o r t a n c e  d u r i n g  t h e  e i g h t e e n t h  c e n t u r y  a s  
t h e  demand i n  Europe  grew, a l t h o u g h  t h e  S p a n i s h  c rown  m a i n t a i n e d  
a monopoly on i t s  t rade.  The B r i t i s h  o c c u p i e d  Havana i n  1762 f o r  
10 months ,  and  close t r a d e  was e s t a b l i s h e d  w i t h  B r i t i s h  c o l o n i e s  
i n  North America. After t h e  American R e v o l u t i o n ,  and  a 
r e l a x a t i o n  of t r a d e  c o n t r o l s  from S p a i n ,  Cuba e s t a b l i s h e d  t r a d e  
l i n k s  w i t h  North America. 
H a i t i  had  become t h e  p r i n c i p a l  s u p p l i e r  of s u g a r  t o  Europe  
b u t  a f t e r  s l a v e  u p r i s i n g s  des t royed  i t s  i n d u s t r y ,  t h e  Cuban s u g a r  
i n d u s t r y  expanded r a p i d l y  r e s p o n d i n g  t o  a s u r g e  i n  w o r l d  prices.  
S l a v e  impor ts  began  i n  l a rge  numbers  i n  t h e  l a t e  1700s. The 
e x t e n s i v e  l i v e s t o c k  h o l d i n g s  were d i v i d e d  up i n t o  s u g a r  
p l a n t a t i o n s .  I n  1750 there  were 200 s u g a r  mills; by 1800 there  
were o v e r  500 mills a n d  b o t h  S p a n i s h  a n d  US c a p i t a l  w a s  b e i n g  
i n v e s t e d  i n  t h e  e x p a n s i o n .  By 1846 t h e  p o p u l a t i o n  was 
1.5 m i l l i o n  of wh ich  660,000 were s l a v e s  and  a n o t h e r  220,000 were 
f ree  b lacks  and  m u l a t t o e s .  S u g a r  had  become t h e  main  i n d u s t r y ;  
s l a v e r y  was a b o l i s h e d  i n  1886. 
Cuba's i n d e p e n d e n c e  from S p a i n  came much l a t e r  t h a n  i n  o t h e r  
c o l o n i e s .  Wars of i n d e p e n d e n c e  s t a r t e d  i n  1865, and  t h i r t y  
y e a r s  l a t e r  u n d e r  t h e  l e a d e r s h i p  of Jose Martf, t h e  f i n a l  
g u e r i l l a  t h r u s t  began. A l t h o u g h  S p a n i s h  r e s i s t a n c e  was s t r o n g  
t h e y  were f i n a l l y  defeated by a c o m b i n a t i o n  of  Cuban and  Amer ican  
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t roops  d u r i n g  t h e  Spanish-American War. The United S t a t e s  
e s t a b l i s h e d  a m i l i t a r y  government i n  Cuba i n  1898, and f i n a l l y  
ended i t s  occupation i n  1902 a f t e r  t h e  es tab l i shment  of a 
c o n s t i t u t i o n ,  independence ,  and t h e  e l e c t i o n  of Jos6 Estrada 
Palma a s  t h e  f i r s t  pres ident .  
The US e s t a b l i s h e d  t r a d e  t r e a t i e s  w i t h  Cuba and gave 
p r e f e r e n t i a l  t r ea tmen t  t o  Cuban sugar imports. US investment i n  
Cuba was s i g n i f i c a n t ;  by 1914 Cuba was t h e  s i x t h  l a r g e s t  expor t  
market f o r  t h e  US. 
A s e r i e s  of e l e c t e d  p r e s i d e n t s  and m i l i t a r y  d i c t a t o r s  
cha rac t e r i zed  Cuba's p o l i t i c s  f o r  t h e  next 40 years ,  w i t h  
Fulgencio B a t i s t a  a s  t h e  e f f e c t i v e  m i l i t a r y  l e a d e r  from 1940. I n  
January 1959 t h e  government was overthrown by t h e  r evo lu t iona ry  
f o r c e s  l e d  by F ide l  Castro. W i t h i n  a year ,  t h e  country became a 
s o c i a l i s t  s t a t e .  I n  F e b r u a r y  1960, t h e  f i r s t  t r e a t y  f o r  t r a d e  
and economic a s s i s t a n c e  was signed w i t h  t h e  Sovie t  Union, 
s i g n a l i n g  t h e  s t a r t  of an important  s e r i e s  o f  p o l i t i c a l ,  economic 
and m i l i t a r y  l i n k s  w i t h  o t h e r  s o c i a l i s t  s t a t e s .  Government 
ope ra t ions  a r e  r u n  according t o  f ive-year  p lans ,  approved by t h e  
Communist Par ty  Congress. 
1.3 Economic S e t t i n g  
Very s u b s t a n t i a l  US investment i n  sugar,  communications, 
t r a n s p o r t  and energy took p lace  u p  u n t i l  t h e  19208. I n  t h e  
p e r i o d  a f t e r  World War 11, f u r t h e r  investment occurred i n  
petroleum r e f i n i n g ,  i n d u s t r y  and m i n i n g .  Sugar, however, had 
always dominated t h e  i s l a n d ' s  economy. Cuba produced over 25 
p e r c e n t  o f  t h e  w o r l d ' s  t o t a l  supply i n  t h e  1920s. 
Sugar earned almost a l l  t h e  fo re ign  exchange and allowed f o r  
rap id  g r o w t h  i n  t h e  economy. However, it l e f t  t h e  economy 
vulnerable  t o  v a r i a t i o n s  i n  both seasonal  cond i t ions  and world 
markets. Pro suga r  p o l i c i e s  slowed down t h e  d i v e r s i f i c a t i o n  of 
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a g r i c u l t u r e ,  c r e a t e d  s e a s o n a l  unemployment  and  l i m i t e d  t h e  
e x p a n s i o n  o f  m a n u f a c t u r i n g  d u r i n g  t h e  1930s and 1940s. I n  t h e  
1 9 5 0 ~ ~  s u g a r  p r o d u c t i o n  r e p r e s e n t e d  a b o u t  30 p e r c e n t  o f  t h e  
n a t i o n a l  income ( B i t t e r ,  1974). 
After World War 11, t o g e t h e r  w i t h  t h e  e x p a n s i o n  o f  
m a n u f a c t u r i n g ,  there  was some d i v e r s i f i c a t i o n  of a g r i c u l t u r e .  
The p r o d u c t i o n  o f  non- suga r  c r o p s  g rew a t  5.5 p e r c e n t  p e r  y e a r  
f r o m  1949 t o  1958, a l t h o u g h  l i v e s t o c k  g r o w t h  was  o n l y  1 p e r c e n t  
a n n u a l l y .  I m p o r t s  o f  a g r i c u l t u r a l  p r o d u c t s  f e l l  b o t h  a s  a 
p r o p o r t i o n  of t o t a l  impor t s  f rom 24 t o  17 percent between 1950 
and  1956, and a l s o  i n  a b s o l u t e  terms. 
" In  summary, d u r i n g  t h e  d e c a d e  p r i o r  t o  t h e  R e v o l u t i o n  t h e  
Cuban economy showed a s m a l l  r a t e  o f  rea l  economic  g r o w t h  p e r  
c a p i t a ;  however ,  t h e  r a t e  o f  i n v e s t m e n t  was i n c r e a s i n g .  Even 
t h o u g h  d e v e l o p m e n t  i n  t h e  non-sugar  s e c t o r  o c c u r r e d ,  s u g a r  
m o n o c u l t u r e  s t i l l  d o m i n a t e d  t h e  economy. Cuba was h e a v i l y  
d e p e n d e n t  on t h e  U n i t e d  S t a t e s  f o r  b o t h  c a p i t a l  and  t r a d e ,  and  
t h e  l a t t e r  r e s u l t e d  i n  a d e f i c i t  a g a i n s t  Cuba. Bo th  unemployment  
and  unde remploymen t  were h i g h  and  a p p a r e n t l y  worsen ing .  The 
economic  g r o w t h  t h a t  o c c u r r e d  l a r g e l y  b e n e f i t e d  c a p i t a l  and  
employed  l a b o r ,  a s  wel l  a s  t h e  u r b a n  sec tor ,  a t  t h e  e x p e n s e  of 
t h e  unemployed  and  t h e  r u r a l  s e c t o r .  A l l  o f  w h i c h  r e s u l t e d  i n  
s i g n i f i c a n t  i n e q u a l i t i e s  i n  l i v i n g  s t a n d a r d s "  (Mesa-Lago, 1981). 
1.4 Socia l  S e t t i n g  
1.4.1 P o p u l a t i o n  
A t  mid-1983, t h e  t o t a l  p o p u l a t i o n  o f  Cuba was  es t imated  to 
be 9,858,000. The a g e  d i s t r i b u t i o n  o f  t h e  p o p u l a t i o n  i s  f a i r l y  
b a l a n c e d ,  u n l i k e  most d e v e l o p i n g  c o u n t r i e s  (Table  1.6). One-ha l f  
o f  t h e  p o p u l a t i o n  h a s  been  born s i n c e  t h e  r e v o l u t i o n  i n  1959. 
Almost 2 m i l l i o n  p e o p l e  l i v e  i n  Havana, t h e  c a p i t a l ;  t h e  o t h e r  80 
percent a r e  d i s t r i b u t e d  r a t h e r  e v e n l y  a c r o s s  t h e  r e m a i n i n g  13 
p r o v i n c e s ,  each h a v i n g  between 4 and 9 p e r c e n t  of t h e  t o t a l  
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populat ion.  The p o p u l a t i o n  growth r a t e  i s  c u r r e n t l y  about  
1 p e r c e n t  p e r  annum, l e s s  t h a n  h a l f  t h e  a v e r a g e  of47 m i d d l e  
income c o u n t r i e s  (MICs) of which Cuba i s  o n e  (Table 1.7). 
Table  1 . 6  Age D i s t r i b u t i o n  of Cuba's Popula t ion  
i n  Mid-1983 
















Table  1.7 Popula t ion  Growth Rates 
( P e r c e n t  p e r  Year) 
Countr ie s  1960-1 970 1970-1 982 1980-2000 
( P r o j e c t e d )  
Cuba 2.1 1 . 1  1 .0  
Average of 47 MICs 2.6 2.4 2 .2  
Source:  World Bank, 1984. 
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1.4.2 Urban-rural balance 
c h a r a c t e r i s t i c s  of Cuba, and t h e  economic and s o c i a l  development 
p o l i c i e s .  These have been d e l i b e r a t e l y  chosen t o  provide 
employment and s o c i a l  amen i t i e s  t o  a l l  provinces  and avoid 
excesses  of r u r a l  t o  urban migrat ion,  c h a r a c t e r i s t i c  of many 
developing count r ies .  The urban populat ion has  f a l l e n  from one- 
ha l f  t o  one-third of t h e  t o t a l  since 1960 (Table 1.81, and Cuba 
has a much h i g h e r  proport ion of i t s  populat ion i n  r u r a l  a r e a s  
than do o t h e r  middle income t h i r d  world c o u n t r i e s  (Table 1.8). A 
series of p o l i c i e s  c o n t r o l  movement of people. Each ind iv idua l ' s  
r a t i o n  card  is only good a t  a p a r t i c u l a r  s to re .  Permission is  
needed t o  apply f o r  a change in loca t ion .  
The uniform d i s t r i b u t i o n  r e f l e c t s  both t h e  phys ica l  
Table 1.8 Urbanization 
~~~~ 
Countr ies  Urban Population a s  Annual Average Growth 
Percent  of Tota l  Rate of Urban Population 
1960 1982 1960-1970 1970-1982 
Cuba 55 33 2.9 2.1 
Average of 47 M I C s  68 46 4.4 4.2 
1.4.3 Health 
Since 1960, t h e  b i r t h  r a t e  has been  c u t  a lmost  i n  h a l f  and 
i s  now 16 p e r  1,000. The crude death r a t e  i s  60 percent of t h e  
average r a t e  f o r  M I C s  (Table 1.9). L i f e  expectancy a t  b i r t h  
(Table 1.10) is t h e  h i g h e s t  of a l l  M I C s  and has  continued t o  
Improve since 1960, although no f a s t e r  than t h e  improvement In 
o t h e r  M I C s .  I n  o t h e r  words t h e  margin of s u p e r i o r i t y  I s  t h e  same 
now a s  I t  was in 1960. I n f a n t  and c h i l d  m o r t a l i t i e s  a r e  t h e  
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lowest of a l l  M I C s  ( T a b l e  1.111, r e f l e c t i n g  i m p o r t a n t  i n v e s t m e n t s  
i n  p r e -  and n e o n a t a l  ca rer  n u t r i t i o n  and  h e a l t h  services. T h e r e  
was o n e  p h y s i c i a n  f o r  every  7 1 0  p e o p l e  i n 1 9 8 0  c o m p a r e d  t o 1  t o  
554 i n  i n d u s t r i a l i z e d  c o u n t r i e s ,  and  1 t o  5,414 f o r  t h e  average 
of t h e  m i d d l e  income c o u n t r i e s .  
T a b l e  1.9 Crude  B i r t h  and  Death  Rates 
per 1,000 of T o t a l  P o p u l a t i o n  
--.--.---I_C-f-CI1----- -- -.- -.---------.- ---- -I-- 
C o u n t r i e s  B i r t h  Rate Death Rate 
1960 1982 S Change 1960 1982 % Change 
S o u r c e :  World Bank, 1984. 
T a b l e  1.10 L i f e  Expec tancy  a t  B i r t h  
C o u n t r i e s  Male Female  
1960 1982 1960 1982 
Cuba 6 2  73 65 77 
Average o f  47 M I C s  49 58 52 62 
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T a b l e  1 . 1 1  I n f a n t  and C h i l d  M o r t a l i t y :  Deaths per  1,000 
\ 
Cuba 35 17 
Average  o f  47 M I C s  126 76 
2 1 
23 10 
S o u r c e :  World Bank, 1984. 
1.4.4 E d u c a t i o n  
6 y e a r s  of s c h o o l  and  23 p e r c e n t  had c o m p l e t e d  secondary s c h o o l  
o r  u n i v e r s i t y r  compared  w i t h  5 p e r c e n t  a t  t h i s  e d u c a t i o n  l e v e l  
p r i o r  t o  1959. I l l i t e r a c y  had f a l l e n  from 30 p e r c e n t  i n  1953 t o  
6 percent  o f  t h e  p o p u l a t i o n  o v e r  14 y e a r s  o l d  i n  1979. Enrol l -  
m e n t s  i n  s e c o n d a r y  and  t e r t i a r y  s c h o o l i n g  a r e  twice t h e  l e v e l s  o f  
a v e r a g e  MICs ( T a b l e  1.12). I n  1982/83, 1,687 u n i v e r s i t y  
g r a d u a t e s  r e c e i v e d  degrees i n  a g r i c u l t u r a l  s c i e n c e  ( a b o u t  10 
p e r c e n t  o f  t h e  t o t a l  number of g r a d u a t e s ) .  I n  a d d i t i o n  370tOOO 
p e o p l e  a t t e n d e d  a g r i c u l t u r a l  c o u r s e s  f o r  workers and  t e c h n i c i a n s .  
S i x t y  percent  of  s e c o n d a r y  s c h o o l  s t u d e n t s  a t t e n d  Basic R u r a l  
S c h o o l s  ( E s c u e l a s  S e c u n d a r i a s  Ba’sicas), l o c a t e d  i n  r u r a l  a r e a s  i n  
wh ich  b a s i c  a g r i c u l t u r a l  s k i l l s  and knowledge  a r e  a c q u i r e d  
t h r o u g h  a work - s tudy  p rogram ( G i l l e t t e  1972; Gelman 1981). 
In 1979, 65 percent  o f  t h e  p o p u l a t i o n  had c o m p l e t e d  a t  l e a s t  
1.4.5 Human c a p i t a l  
and  h e a l t h  s e r v i c e s  a r e  a c c e s s i b l e  and  free. T h i s  access h a s  
b e e n  g a i n e d  by b o t h  t h e  r u r a l  a n d  u r b a n  p o p u l a t i o n  a n d  i s  more 
u n i f o r m l y  a v a i l a b l e  t h a n  h i s t o r i c a l l y  was t h e  case. B r u n d e n i u s  
(1984) h a s  c o n s t r u c t e d  a ser ies  on r e a l  bas i c  n e e d s  e x p e n d i t u r e s  
p e r  c a p i t a  f o r  Cuba s ince  1959. T h i s  i n d e x  was b u i l t  u p  from 
q u a n t i t y  d a t a  f rom f o o d ,  c l o t h i n g ,  h o u s i n g r  e d u c a t i o n  and  h e a l t h  
Cuba h a s  made m a j o r  i n v e s t m e n t s  i n  human c a p i t a l .  E d u c a t i o n  
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Table 1.12 E n r o l l m e n t  i n  Schools ,s a P e r c e n t a g e  
of P o p u l a t i o n  of R e l e v a n t  Age by L e v e l s  
-- - -.-*_C--------- -.----_C-- --------. 
C o u n t r i e s  P r i m a r y  S e c o n d a r y  T e r t i a r y  
1960 1981 1960 1981 1960 1981 
____._-- ----.--v_ -.._.-.- -I------.--.-------- - 
Cuba 109 107 14 75  3 20 
Average  of 47 MICs 7 5  102 14 41 3 11  
I n d u s t r i a l i z e d  114 101 64 90 16 
s e r v i c e s .  I n  t h e  f i r s t  decade a f t e r  t h e  R e v o l u t i o n  t he re  were 
some s l i g h t  g a i n s  i n  t h e  average p e r - c a p i t a  i n d e x ,  b u t  by 1970, 
t h e  i n d e x  was o n l y  3 p e r c e n t  above  t h e  p r e r e v o l u t i o n a r y  l e v e l .  
Changing  t h e  d i s t r i b u t i o n  r a t h e r  t h a n  t h e  a b s o l u t e  a m o u n t s  had 
been  t h e  main  f o c u s  o f  t h e  s o c i a l  p o l i c y  i n  t h e  1960s. 
Between 1970 and  1980 p e r - c a p i t a  b a s i c  n e e d s  e x p e n d i t u r e  
r o s e 6 0  p e r c e n t ,  a n  a v e r a g e  r a t e o f  i m p r o v e m e n t  o f  n e a r l y 5  
p e r c e n t  per yea r .  Over t h e  e n t i r e  p e r i o d  from 1959 t o  1980 t h e  
a n n u a l  a v e r a g e  r a t e  of improvemen t  was 2.3 p e r c e n t ,  a lmost  t h e  
same a s  t h e  growth i n  p e r - c a p i t a  income. Therefore, r ea l  income  
g r o w t h  h a s  b e e n  m a t c h e d b y  a n  e q u a l  r a t e o f  i n c r e a s e  i n  b a s i c  
n e e d s  e x p e n d i t u r e s .  
1.5 The Economy 
A t  t h e  o u t s e t ,  i t  s h o u l d  b e  stressed t h a t  there i s  some 
e v i d e n c e  t h a t  t h e  u s u a l  problems o f  t h e  adequacy  of s t a t i s t i c a l  
d a t a  may be more m a r k e d  i n  t h e c a s e  o f  Cuba  (Mesa -Lago ,  1969 a n d  
1979). I n  p a r t  t h i s  stems from t h e  r e o r g a n i z a t i o n  and  r e b u i l d i n g  
of t h e  s t a t i s t i c a l  s e r v i c e s  a f t e r  t h e  R e v o l u t i o n ,  a f e a t u r e  
c h a r a c t e r i z i n g  many Cuban i n s t i t u t i o n s .  However, it a l s o  stems 
from t h e  f a c t  t h a t  Cuba, a s  a s o c i a l i s t  s t a t e ,  uses a d i f f e r e n t  
system of n a t i o n a l  accounting ( B r u n d e n i u s ,  1984; Mesa-Lago 1981 1. 
The s o c i a l i s t  accounting system d i s t i n g u i s h e s  between: 
( a )  Mater ia l  Production Sphere comprising ( i)  m a t e r i a l  goods - 
t h e  value of o u t p u t  of a g r i c u l t u r e t  f i s h i n g ,  i n d u s t r y  and 
cons t ruc t ion  d e f i n e d  a s  Tota l  Mater ia l  Production (TMP); and 
(ii) m a t e r i a l  s e r v i c e s  - t h e  value of t r a n s p o r t ,  
communication and t r a d e  w h i c h  when added t o  TMP g i v e s  Global 
S o c i a l  Product (GSP).  
( b )  Non-Material Sphere which i s  %on-productive" ( f inance ,  
h e a l t h ,  s p o r t s ,  educat ion,  defense,  housing, p u b l i c  
a d m i n i s t r a t i o n ) ,  and i s  & counted i n  GSP. 
By s u b t r a c t i n g  in t e rmed ia t e  i n p u t s  from GSP, Gross Mater ia l  
Product ( G M P )  is  obtained which  a f t e r  s u b t r a c t i n g  deprec i a t ion  
g i v e s  Net Mater ia l  Product. Note a l s o  t h a t  Gross S o c i a l  Product 
does not  i n c l u d e  fo re ign  t rade.  Adding impor ts  t o  GMP g ives  
Global Supply, and t h e n  s u b t r a c t i n g  expor t s  g ives  Disposable 
Product. An e s t i m a t e  of Gross Domestic Product can t h e n  be 
formed by adding t h e  non-material  s p h e r e  t o  Gross Mater ia l  
Product. These a r e  p r e s e n t e d  i n  Table 1.13. 
1.5.1 Per-capi ta  income 
slow growth i n  m a t e r i a l  ou tput ,  a s  emphasis was placed on 
r e d i s t r i b u t i o n  (Barkin, 1972). By 1970, per -capi ta  income was no 
h igher  than  before  t h e  revolu t ion .  Since 1970, n a t i o n a l  ou tput  
(both  goods and s e r v i c e s )  and e s p e c i a l l y  non-material  services, 
has  r isen dramat ica l ly .  Between 1980 and 1982 per-capi ta  income 
grew a t  2.7 percent  per  yea r ,  t h e  same r a t e  a s  i n  t h e  rest of 
La t in  America (Table 1.14). Present ly ,  Cuba has  a per -capi ta  
income e q u a l  t o t h e  a v e r a g e  o f t h e  r e s t  o f  L a t i n  Americat 
Following t h e  r evo lu t ion  t h e r e  was a decade of r e l a t i v e l y  
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a l t h o u g h  t h i s  f i g u r e  is 50 percent h i g h e r  t h a n  t h e  a v e r a g e  f o r  
C e n t r a l  America and  t h e  Car ibbean .  
1.5.2 Income d i s t r i b u t i o n  
It  is  t h e  change  i n  t h e  r a t h e r  t h a n  t h e  level 
of income which  h a s  been t h e  r e m a r k a b l e  f e a t u r e  of Cuban economic  
and s o c i a l  d e v e l o p m e n t  i n  t h e  l a s t  25 y e a r s .  "The d e v e l o p m e n t  
s t r a t e g y  has  s t ressed  t h e  e l i m i n a t i o n  o f  p o v e r t y  t h r o u g h  a marked 
p r o b a b l y  u n i q u e  i n  t h e  wor ld"  ( S e e r s ,  1976). 
I r e d u c t i o n  i n  i n e q u a l i t y .  The d e g r e e  o f  e q u a l i t y  i n  Cuba is  
T a b l e  1.13 Estimates of Cuban Gross Domestic P r o d u c t  
Year T o t a l  G r o s s  Non-Mater ia l  G r o s s  GDP p e r  
M a t e r i a l  M a t e r i a l  S e r v i c e s b  Domes t i c  C a p i t a d  
P r o d u c t  i o n  P roduc  ta P r o d u c t C  
m i l l i o n  p e s o s e  US$ 1980 
1958 2,116 3,480 678 4,158 866 
1960 2,240 3,685 742 4 , 427 8 a7 
1965 2,520 4,138 967 5,105 921 
1970 2 , 976 4,204 1,060 5,264 867 
1975 4,576 5,708 1,967 7 675 1,158 
1981 6,525 8,040 2,947 10,989 1,579 
Notes :  a T o t a l  m a t e r i a l  p r o d u c t i o n  ( v a l u e  a d d e d  o f  p r i m a r y  
i n d u s t r y ,  m i n i n g ,  m a n u f a c t u r i n g ,  e l e c t r i c i t y ,  
c o n s t r u c t i o n )  p l u s  v a l u e  added of t r a n s p o r t a t i o n ,  
communica t ion  and  services ( t h e  non-material p ro -  
d u c t i o n ) .  
I n c l u d i n g  h e a l t h ,  e d u c a t i o n ,  a d m i n i s t r a t i o n .  
G r o s s  m a t e r i a l  p r o d u c t  p l u s  n o n - m a t e r i a l  s e r v i c e s .  
C o n v e r t e d  a t  US$ 1980 a t  ( U S 1  = 0.71 p e s o s ) .  
e C o n s t a n t  1965 Cuban p e s o s .  
S o u r c e :  B r u n d e n i u s ,  1984. 
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Table 1.14 GDP p e r  C a p i t a :  Cuba and  Selected C o u n t r i e s  
C o u n t r i e s  Growth Rate 
69 1970 1 9 a  1960-82 
US$ 1980 ( Percent) 
Cuba 887 867 1,600 2.7 
B r a z i l  65 1 924 1,527 3.9 
P e r u  910 1,142 1,268 1.5 
Mexico 975 1,376 1,897 3.0 
A r g e n t i n a  1,371 1,767 1,686 0.9 
Car i b b e a n a  595 784 959 2 .2  
L a t i n  Americaa 836 1,128 1,504 2.7 
Notes: a E x c l u d i n g  Cuba. 
S o u r c e :  B r u n d e n i u s ,  1984. 
The e v o l u t i o n  of income  d i s t r i b u t i o n  i s  shown i n  Tables  1.15 
and 1.16. P r i o r  t o  1959, t h e  p o o r e s t  40 percent  of t h e  
p o p u l a t i o n  had a per -capi ta  income  of a b o u t  o n e - f i f t h  of t h e  
n a t i o n a l  a v e r a g e ,  and earned 6 percent o f  t h e  t o t a l  income. By 
1978, t h e i r  share  had risen t o  a q u a r t e r  of t h e  t o t a l  income, 
t h e i r  p e r - c a p i t a  i ncome  had r i s e n  n e a r l y  f i v e f o l d ,  t o  a b o u t  60 
P e r c e n t  of t h e  n a t i o n a l  a v e r a g e  ( T a b l e  1.15). 
In 1960, t h e  income  of t h e  lowest 40 percent was s i m i l a r  t o  
t h a t  i n  o the r  L a t i n  Amer ican  c o u n t r i e s ;  t oday  it is  v e r y  much 
h igher .  
Cuba f e l l  d r a s t i c a l l y ,  e s p e c i a l l y  i n  t h e  1960s. Today t h e  
r i ches t  5 percent r e c e i v e  less t h a n  10 p e r c e n t  of t h e  income  
compared t o  r e c e i v i n g  30-40 p e r c e n t ,  which is  t y p i c a l  o f  much of 
t h e  rest  of L a t i n  Amer ica  (Table  1.16). 
Both t h e  sha re  and t h e  average income of t h e  r ichest  in 
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Table 1.15 E s t i m a t e d  Income D i s t r i b u t i o n  
-.- ---- - 
Decile Group 1953 1962 1973 
-*----.-------------- -e- 
( P e r c e n t a g e  of Income) 
0-10 0.6 2.8 2.9 
10-20 1.5 4.9 4.9 
20-30 1.9 5.3 5.4 
30-40 2.2 7 .0  7 .1  
I 40-50 4.6 8.5 8.7 
50-60 6.4 9.8 10.5 
60-70 10.8 10.2 12.0 
70-80 12.0 13.7 13.5 
80-90 21.5 15.8 15.1 
90-100 38.5 22.0 19.9 
(Top 51)  (28 .0 )  (11 .0 )  ( 9 . 5 )  
~. ~ ~- 
S o u r c e :  B r u n d e n i u s ,  1984. 
1.5.3 S t r u c t u r e  
T h e  s t r u c t u r e  o f t h e  e c o n o m y  f o r  1983 is d e p i c t e d i n  T a b l e  
1.17. While  a g r i c u l t u r e  appea r s  t o  c o n t r i b u t e  a r e l a t i v e l y  s m a l l  
sha re ,  a s i g n i f i c a n t  p a r t  of  t h e  m a t e r i a l  p r o d u c t  of i n d u s t r y  and  
of t h e  t r a d e  s e r v i c e s  i s  r e l a t ed  t o  t h e  a g r i c u l t u r a l  p r o d u c t i o n ,  
p r o c e s s i n g  and  d i s t r i b u t i o n .  The e n t i r e  v a l u e  of s u g a r ,  r i ce  and  
m i l k  p r o d u c t i o n  i s  i n c l u d e d  a s  i n d u s t r i a l  o u t p u t  i n  t h e  n a t i o n a l  
s t a t i s t i c s  b e c a u s e  these  p r o d u c t s  e n t e r  t h e  food p r o c e s s i n g  
i n d u s t r y .  
p r o d u c t s  consumed d i r e c t l y  w i t h o u t  f u r t h e r  p r o c e s s i n g  such  as  
b e a n s ,  v e g e t a b l e s  and  f r u i t s .  It is t r u e ,  however ,  t h a t  ag r i -  
c u l t u r e ' s  s h a r e  h a s  been  d e c l i n i n g  ( T a b l e  1.18). W i t h i n  t h e  
t o t a l  a g r i c u l t u r a l  sector ( i n c l u d i n g  f i s h i n g ,  fo res t ry  and  
l i v e s t o c k )  t h e  r o l e  of t h e  sugar  i n d u s t r y  h a s  f a l l e n  s i n c e  t h e  
R e v o l u t i o n  a s  i n c r e a s e d  a t t e n t i o n  h a s  been  g i v e n  t o  o t h e r  
a c t i v i t i e s .  
The o u t p u t  u n d e r  w a g r i c u l t u r e w  i s  l a r g e l y  l i m i t e d  t o  
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Table 1.16 Levels and D i s t r i b u t i o n  of Per-Capita Income 
----C---.-----I------CC-. -- -.-.--- e-.-.- 
Per Capita Share of Per Capita Share of 
Incomea Tota l  Income Incomea To ta l  Income 
-I-- c c - -.-.-.-.--.-I-------.-----------_ -_I- --- --.-.-.--- 
US$ Percent  US$ Percent  
Cuba 1958 182 6.5 5,947 26.5 
1978 865 24.8 3,068 11.0 
P e r u  1961 232 10.0 4,810 26.0 
1972 334 9.0 6,578 33.0 
1979 197 8.2 7 s 255 37.0 
B r a z i l  1960 197 11.5 3,788 27.7 
1973 506 20.3 1,892 9.5 t 
1970 233 10.1 6 , 450 34.9 
1980 40 1 9.9 11,298 34.2 
1.5.4 Labor f o r c e  
I n  1982, t h e  t o t a l  s t a t e  c i v i l i a n  l abor  f o r c e  was 2.88 
m i l l i o n ,  of which 35 percent  were women. Twenty-two percent  of 
t h e  value of t h e  m a t e r i a l  product was generated i n  a g r i c u l t u r e  
(Table  1.18) and 22 percent  of t h e  work f o r c e  i s  employed i n  
a g r i c u l t u r e  (Table 1.19). T h i s  share  has f a l l e n  from 37 percent  
i n  1958. Average a g r i c u l t u r a l  wages a r e  over 90 percent  of t h e  
average i n d u s t r i a l  wage. Workers a r e  rewarded w i t h  m a t e r i a l  
i n c e n t i v e s  (bonuses, access  t o  durable  goods, housing, vaca t ions)  
f o r  supe r io r  o u t p u t  and p roduc t iv i ty  (Mesa-Lago, 1968, 1981). 
Male unemployment r a t e s  have been between 2 and 3 percent ;  
however,  i n  s p i t e  o f t h e  r a p i d  r i s e  i n  f e m a l e  l a b o r  f o r c e  
p a r t i c i p a t i o n  (from 25 t o  50 percent  over t h e  l a s t  decade) female 
unemployment r a t e s  have been much higher. 
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Table 1.17 S t r u c t u r e  of t h e  Cuban Economy, 1983 
Sector  M i l l i o n  
C u r r e n t  Pesos 
Percent  
- -  -- ---- ------- 
Agricu l ture  3,443 14 
I n d u s t r y  10,640 4 4  
I Fores t ry  105 n eg 
Construction 1,995 8 
Other 125 n eg 




Global Soc ia l  Product 
16,308 












The composition of t h e  work f o r c e  between t h e  s t a t e  and non- 
s t a t e  s e c t o r s  f o r  1980 i s  given i n  Table 1.20. The s t a t e  employs 
94 percent  of t h e  t o t a l  l abo r  force.  About 10 percent  of t h e  
s t a t e  l a b o r  f o r c e  a r e  i n  t h e  m i l i t a r y ,  b u t t h e y  per form a wide  
range of c i v i l i a n  t a s k s  i n  cons t ruc t ion ,  t r a n s p o r t  and 
ag r i cu l tu re .  The a g r i c u l t u r a l  s e c t o r  accounts f o r  most of t hose  
not  working d i r e c t l y  f o r  t h e  s t a t e .  
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Table  1.18 Percent  Share of Major Sectors i n  T o t a l  
M a t e r i a l  Product ion 
S e c t o r  
~ ~~ ~~ 
1950 1960 1965 1970 1975 1980 
A g r i c u l t u r e  48 42 33 32 22 22 
Sugarcane 57 55 40 51 36 32 
Non-Sugar 
L i v e s t o c k  
Mining 
Manufacturing 
E l e c t r i c i t y  and 
Cons truc t ion  
T o t a l  
n . a .  n . 8 .  26 22 31 34 
n . a .  n . a .  31 22 25 24 
1 1 3 2 2 1 
42 47 47 53 53 49 
9 10 17 13 23 28 
- - - - - - 
100 100 100 100 100 100 
Source:  Brudeniusr 1984. . 
Table  1.19 D i s t r i b u t i o n  of' Labor Force  by S e c t o r  
S e c t o r  1958 1970 1979 1982 
A g r i c u l t u r e  
( P e r c e n t )  
37 30 22 22 
I n d u s t r y  21 26 28 26 
Transport  and Communications 4 6 6 7 
Services 25 24 29 30 
Other Commerce 13 12 8 11 
Other - 2 7 6 
Total 
- - - - 
100 100 100 100 
Source:  Brudenius,  1984 and Cuba, 1984. 
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Tab le  1.20 S t r u c t u r e  of Employment, 1980 
--- ---- - - - - -I_ - - --I--- -- -.-------- - c- - -.------.--.- -.----- - - -- 
Labor Force 3 , 527 100 
Unemployed 146 4 
Employed 3,381 96 
S t a t e  3,168 94 
C i v i l i a n  2 849 94 
Mil i t a ry  319 10 
Non-State 213 6 
Agricu l ture  172 81 
O t h e r  41 19 
Source: Brundenius, 1984. 
1.5.5 O u t p u t  growth 
D a t a  f o r t h e  o v e r a l l  p a t t e r n  o f  g r o w t h o f t h e  economy a r e  
s k e t c h y  e s p e c i a l l y  i f  one i s  i n t e r e s t e d  i n  a long-time s e r i e s .  
I n  Table 1.21 output  growth r a t e s  of To ta l  Mater ia l  Products a r e  
given f o r  t h e  t h r e e  main sec to r s .  It i s  apparent  t h a t  manu- 
f a c t u r i n g  output  has grown f a s t e r  than a g r i c u l t u r e .  I n  f a c t ,  t h e  
o u t p u t  growth ra tes  f o r  a g r i c u l t u r e ,  both sugar and non-sugar, 
a r e  q u i t e  low and have f a l l e n  since 1959. However, a g r i c u l t u r a l  
growth has acce le ra t ed  remarkably i n  t h e  l a s t  few yea r s  (Table 
1.22). P a r t  of t h i s  d i f f e r e n c e  i s  due t o  p r i c e  rises, and p a r t  
d u e  t o  increased use of m a t e r i a l  s e r v i c e s  i n  a g r i c u l t u r e .  A more 
disaggregated a n a l y s i s  f o r  a g r i c u l t u r e  is presented i n  t h e  n e x t  
sec t ion .  Based on da ta  f o r  components of GNP (United S t a t e s ,  
1984) r e a l  a g r i c u l t u r a l  ou tput  grew a t  an average annual r a t e  of 
3.5 percent  between 1971 and 1982, compared t o  3.6 percent  f o r  
i n d u s t r y  and 5.2 percent  f o r  wnon-productive servicesw (housing, 
hea l th ,  education, c u l t u r e ,  r ec rea t ion ,  admin i s t r a t ion ,  etc.). 
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Table 1.21 Annual Average Rates of Growth of Total 
Material Product at Factor Cost 
-.--._.-------I.-- ----e-- ---I------ - - ----I--- - --- 
(Percent 1 
Agriculture 2.3 0.7 1.1 
Sugarcane 3.7 0.2 1.2 
Non-Suga r n.a. -0.6 1.1 
Livestock n.a. 1.3 1.1 
Fishing n.a. 13.3 6.1 
Mining -2.8 1.6 2.1 
Manufacturing 4.1 9.2 4.0 
- 





Source: Brundenius, 1984. 
Table 1.22 Growth of Output, 1975-83 
-.-.-----.-- ------_)_I_ --- -I-.---- 
Year Industry Agriculture Total GSPa 
1979 118 123 121 
1980 121 128 124 
1982 150 21 3 165 
1983 158 216 175 
1975-80 3.9 5.1 4.4 
1980-83 1.7 19.1 12.2 
Annual Average Rate of Growth 
-----.---- -- - - - ------ - 
Notes: a Gross Serial Product. 
Source: Cuba, 1984. 
1.5.6 
~ 
~~ _ _ ~  
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P u b l i c  e x p e n d i t u r e  
e c a u s e  o f t h e  r o l e  o f t h e  s t a t e  i n  b o t h o w n e r s h i p  oI a s s e t s  
and  d i r e c t  c o n t r o l  o f  p r o d u c t i o n ,  t h e  w e s t e r n  n o t i o n  o f  govern-  
ment  e x p e n d i t u r e s  h a s  l i t t l e  r e l e v a n c e .  However, some d a t a  a r e  
a v a i l a b l e  on  p u b l i c  e x p e n d i t u r e  ( T a b l e  1.23). The p r o p o r t i o n  of  
t h e  b u d g e t  d e d i c a t e d  t o  d e v e l o p m e n t  ( p u b l i c  i n v e s t m e n t )  and  
s o c i a l  s e r v i c e s  has  been  o v e r  70 p e r c e n t  f o r  t h e  l a s t  decade. I n  
1978, s o c i a l  s e r v i c e  e x p e n d i t u r e  was US8400 per cap i t a .  The 
e s t ima te  o f  t o t a l  b a s i c  n e e d s  e x p e n d i t u r e s ,  wh ich  i n c l u d e s  some 
p r i v a t e  a s  well  a s  p u b l i c  e x p e n d i t u r e ,  was US8600 (from 
B r u n d e n i u s ,  1984). S o c i a l  s e r v i c e s  c o n t i n u e  t o  be t h e  major item 
of p u b l i c  e x p e n d i t u r e .  To ta l  f o r e i g n  d e b t  ( i n  h a r d  c u r r e n c y )  is 
a b o u t  83.3 b i l l i o n  ( G u t i e r r e z  Mufloz, e t  a l .  1984) and  r e p r e s e n t s  
a b o u t  o n e - h a l f  of c u r r e n t  expor t  receipts.  
1.5.7 F o r e i g n  t r a d e  
E x p o r t s  c o n t i n u e  t o  b e  d o m i n a t e d  by s u g a r  and  t he re  a r e  
r e l a t i v e l y  few o t h e r  e x p o r t  c r o p s .  I n  1983, t h e  breakdown of 
t o t a l  expor t  e a r n i n g s  was: s u g a r  (74 p e r c e n t ) ,  n i c k e l  (6 
Trade  h a s  a l w a y s b e e n  a v i t a l  e l e m e n t  o f t h e  Cuban economy.  
p e r c e n t ) ,  tobacco (2 p e r c e n t ) ,  and  c i t r u s  (2 percent). Trade i s  
c lose ly  t i e d  w i t h  t h e  communis t  c o u n t r i e s .  I n  1983, t h e y  b o u g h t  
86 p e r c e n t  of Cuba’s e x p o r t s  and p r o v i d e d  87 p e r c e n t  of imports.  
Over 80 percent  of t h e  t r a d e  w i t h  t h e  communis t  c o u n t r i e s  is 
a c c o u n t e d  f o r  by  t h e  USSR. However, t r a d e  w i t h  a number of 
w e s t e r n  c o u n t r i e s  i s  i m p o r t a n t  ( p a r t i c u l a r l y  S p a i n ,  U.K., J a p a n ,  
Canada, West Germany and  F r a n c e ) ,  and  h a s  been  as  h i g h  a s  30 
p e r c e n t  of t o t a l  t r a d e  i n  some years.  
The th ree  major c a t e g o r i e s  o f  i m p o r t s  a r e  c a p i t a l  goods, 
f u e l s  and  food. I n  1982, these a c c o u n t e d  f o r  32, 27 and  15 
p e r c e n t  o f  t o t a l  impor ts  r e s p e c t i v e l y .  Food i m p o r t s  p e r  c a p i t a  
have been  r i s i n g  and  h a v e  p robab ly  d o u b l e d  i n  r ea l  terms s i n c e  
1970 ( T a b l e  1.24). 
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Table 1.23 Public  E x p e n d i t u r e  
Item 
~~ 
~~~~~~~~~ ~ ~~~ 
Development 20 6 878 35 59355 48 4,101 31 
S o c i a l  Se rv ices  130 39 832 32 4,003 33 5,688 44 
Publ ic  Administration 89 27 137 6 718 6 764 6 
Defense and Order 55 17 213 8 1,043 9 1,355 10 
O t h e r a  36 11 476 19 1,099 8 1,141 9 
Note: a I n c l u d i n g  r e s e r v e s ,  debt  s e r v i c i n g  and o t h e r  
a c t i v i t i e s .  
Source: U n i t e d  S t a t e s ,  1984. 
Table 1.24 Food Importsa 
* Food I w t s  
Year To ta l  To ta l a  Per Capi ta  Proport ion of 
Imports To ta l  Imports 



















Note: a SITC Categor ies  0 ,  1, 4: food and l i v e  animals,  
beverages,  tobacco, o i l s  and f a t s .  
Source: U n i t e d  S t a t e s ,  1984. 
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The S o v i e t  Union p r o v i d e s  s u b s t a n t i a l  economic  a i d  t o  Cuba. 
About t h r e e - q u a r t e r s  of t h e  t o t a l  a i d  of UM4.16 b i l l i o n  i n  1983 
was i n  t h e  form of  t r a d e  s u b s i d i e s .  The S o v i e t  Union h a s  long-  
term a g r e e m e n t s  f o r  t h e  p u r c h a s e  of s u g a r  a t  above t h e  w o r l d  
p r i ce  (Radel l ,  1983). The p r i c e  p a i d  by t h e  S o v i e t s  h a s  o n l y  
been  below t h e  w o r l d  p r i c e  on th ree  o c c a s i o n s  ( T a b l e  7.25). T h i s  
s u b s i d y  was v a l u e d  a t  $2.8 b i l l i o n  i n  1983. I n  a d d i t i o n  t o  t h e  
s u g a r  s u b s i d i e s ,  Cuba r e c e i v e s  p r i c e s  above  t h e  w o r l d  marke t  f o r  
i t s  n i c k e l  e x p o r t s  a n d  p a y s  l e s s  t h a n  t h e  w o r l d  p r i c e  f o r  i t s  
p e t r o l e u m  imports .  Hence t o  g e t  a more  a c c u r a t e  r e f l e c t i o n  of 
t h e  f o r e i g n  t r a d e  s e c t o r  it is n e c e s s a r y  t o  r e d u c e  expor t  
e a r n i n g s  and  i n c r e a s e  i m p o r t  paymen t s  by  t h e  amount  of t h e  
s u b s i d i e s .  
Whi l e  food i m p o r t s  h a v e  o n l y  been  15 p e r c e n t  of t o t a l  i m p o r t  
c o s t s  r e c e n t l y r  t h e y  r e p r e s e n t  a much l a r g e r  s h a r e  of Cuba's 
t o t a l  command o v e r  f o r e i g n  goods  and  s e r v i c e s  when v a l u e d  a t  
wor ld  pr ices  ( T a b l e  1.26). I n  f a c t  t h e y  h a v e  been  a s  h i g h  a s  40 
p e r c e n t r  and  o v e r  t h e  p a s t  decade h a v e  a v e r a g e d  32 percent ,  
s h o w i n g  no  t e n d e n c y  t o  decline.  
Table  1.25 Amount by Which P r i c e s  P a i d  by S o v i e t  Union 
f o r  Cuban S u g a r  Exceed  t h e  World Pr ice  
P e r i o d  Cen t  s /Pound 
------- --c_u_----c---- - L. --- 
1960-64 0.06 
1965-69 3.82 
1970-74 -0 . 85 
1975-79 20.06 
1980-82 21.83 
- ...- cc_ c_ ------- 
Source :  Radel l ,  1983. 
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Table  1.26 Food Imports  a s  a Proport ion o f  Adjusted 
Export Earningsa 
-- 
Year T o t a l  Food Imports  As a Proport ion  of 






































Annual Average 1971 - 1975 
1977 - 1982 
31.8 
32.1 
Note: a Adjusted f o r  t h e  n i c k e l  and sugar s u b s i d i e s .  
Source:  United  S t a t e s ,  1984. 
l_l-- 
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2 The Agr i cu l tu ra l  Sec tor  
2.1 S t r u c t u r e  
2.1.1 Land t enure  
uneven d i s t r i b u t i o n  of land ownership.  The major i ty  of t h e  
l a n d  was h e l d  i n  l a r g e  e s t a t e s ;  7 0  p e r c e n t  o f  t h e  l a n d  was 
occupied by less t h a n  10 percent of t h e  farms. 
c a t t l e  farms had near ly  1 m i l l i o n  ha o r  10 percent of t h e  
l a n d  a n d 2 8  s u g a r  companies  owned o r  l e a s e d 2 0  p e r c e n t  o f t h e  
land (MacEwan, 1980, 1981, 1982). 
P r i o r  t o  1959 Cuban a g r i c u l t u r e  was cha rac t e r i zed  by an 
The 40 largest 
The s t r u c t u r e  of land holding was d r a s t i c a l l y  changed by  two 
ag ra r i an  reform laws (1959 and 1963). After  t h e  second reform 
about70 percent  of t h e  l a n d  was owned by t h e  S t a t e ,  and 30 
percent by p r i v a t e  farmers.  The S t a t e ' s  sha re  has  risen t o  79 
p e r c e n t  a s  small f a r m e r s  have sold t h e i r  l a n d  t o t h e  S t a t e  o r  
incorporated it i n  s t a t e  run cooperatives, The remaining 21 
Percent of t h e  land is held by 140,000 p r i v a t e  farmers.  A 
breakdown of t h e  a g r i c u l t u r a l  labor f o r c e  is g i v e n  i n  Table 2.1. 
The m a j o r i t y  o f  the land held by the p r i v a t e  sector is 
organized through t h e  National Small Farmers Association (ANAP), 
and i ts  coopera t ives  (either for credi t  and i n p u t s  alone, o r  
through complete a g r i c u l t u r a l  production cooperat ives) .  In 19851 
there were 1,437 of t h e s e  l t f u l l n  coopera t ives  with over 83,000 
members farming 3.5 m i l l i o n  hectares .  
The importance of t h e  p r i v a t e  s e c t o r  v a r i e s  w i d e l y  according 
t o  t h e  crop. About 16 percent  of sugar production comes from the 
p r i v a t e  s e c t o r ;  o the r  crop e s t i m a t e s  f o r  1976 were r i c e ,  6.7 
percent; citrus, 34 percent ;  beansl 58 percent; cassava, 61 
percent ;  rnalanga, 76 percent ;  sweet potatoes ,  40 percent ;  coffee 
48 percent ;  and tobacco, 82 percent  ( F o r s t e r ,  1982). These 
e s t i m a t e s  refer t o  d e l i v e r i e s  t o  t h e  s t a t e  ha rves t  collection 
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c e n t e r s  (acopio).  P r i v a t e  fa rmers  p a r t i c i p a t e  i n  production 
p l a n s  and m u s t  s e l l  an ag reed  amount o f t h e i r  p r o d u c t i o n  t o t h e  
S t a t e  a t  f i x e d  pr ices .  I n  e f f e c t  p r i v a t e  farms a r e  s u b j e c t  t o  
t h e  same planning g o a l s  t h a t  c h a r a c t e r i z e  t h e  s t a t e  s ec to r .  
Since 1980, farmers '  markets have been introduced and some of t h e  
production i s  so ld  a t  f r e e l y  determined p r i c e s  i n  t h e s e  markets,  
b u t  t h e  t o t a l  p ropor t ion  of t h e  output  marketed t h i s  way is q u i t e  
small .  A major p a r t  of a g r i c u l t u r a l  ou tput  comes d i r e c t l y  from 
t h e  s t a t e  farms and e n t e r s  t h e  s t a t e  d i s t r i b u t i o n  sys t em.  
Table 2.1 Employment i n  Agr i cu l tu re ,  F ish ing  and Fores t ry  
_ -  _ _  
Sec to r  1970 1979 Percent  
(000 1 (000) 
S t a t e  
P r i v a t e  
Small Farmers 
S e l f  Employed 
Family Workers 
495 546 76 
24 9 1 
231 143 21 
6 10 1 
34 8 1 
Source: Brundenius, 1984. 
About 80 p e r c e n t  o f t h e  a g r i c u l t u r a l  l a n d  i s  now i n  s t a t e  
enterprises. There a r e  152 sugarcane u n i t s  w i t h  an average a r e a  
of 15,000 ha each, an average of 9,000 ha of wh ich  is i n  cane. 
These a r e  u n d e r  t h e  c o n t r o l  o f t h e  M i n i s t r y  f o r t h e  Sugar  
I n d u s t r y  ( M I N A Z ) .  The remaining s t a t e  a g r i c u l t u r a l  e n t e r p r i s e s  
a r e  t h e  r e s p o n s i b i l i t y  of M I N A G .  The fo l lowing  is a summary of 
t h e  s t a t e  farm s t r u c t u r e .  
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GLQQa 
Large :  8 f o r  r i c e  ( a v e r a g e  a r e a  17,500 h a )  
Medium: 61 f o r  v e g e t a b l e s ,  g r a i n s ,  r o o t s  and t u b e r s  
12 f o r  c i t r u s  ( a v e r a g e  area 12,000 h a )  
(3~000-5,000 ha e a c h )  
Smal l :  16 f o r  c o f f e e  
13 f o r  t o b a c c o  
Li.uestock 
120 c a t t l e  farms (beef and d a i r y )  
43 p o u l t r y  and p i g  f a r m s  
FPrestrv 
31 s t a t e  f o r e s t  en te rpr i ses  
A- En- -3s 
11 u n i t s  p r e p a r i n g  a n i m a l  feeds 
There i s  c o n s i d e r a b l e  d e b a t e  ( F o r s t e r ,  1982; E c k s t e i n ,  1983) 
a s  t o  whether  p r o d u c t i v i t y  i s  l o w e r  i n  t h e  s t a t e  farm s e c t o r  as  
compared  t o  p r i v a t e  p r o d u c t i o n .  W h i l e  t h e  e v i d e n c e  is f a r  f r o m  
c o m p l e t e  i t  a p p e a r s  t h a t  f o r  r o o t s ,  t u b e r s ,  b e a n s  a n d  some 
h o r t i c u l t u r a l  c r o p s  sma l l ,  l a b o r  i n t ens ive  p r i v a t e  p r o d u c t i o n  may 
a c h i e v e  h i g h e r  y i e l d s .  I n  o t h e r  c a s e s  it i s  p o s s i b l e  t h a t  t h e  
s t a t e  o v e r e s t i m a t e d  t h e  e f f i c i ency  g a i n s  f rom l a r g e - s c a l e  c a p i t a l  
i n t e n s i v e  f a r m i n g ;  so t h a t  w h i l e  y i e l d s  a r e  c o m p a r a b l e ,  s t a t e  
f a r m s  use much h i g h e r  l e v e l s  o f  i n p u t s .  
2.1.2 The i m p o r t a n c e  o f  sugar  
S u g a r  h a s  d o m i n a t e d  Cuban a g r i c u l t u r e  f o r  n e a r l y  two 
c e n t u r i e s .  Cuba h a s , s u p p l i e d  u p  t o  30 percent o f  t o t a l  w o r l d  
o u t p u t  ( B r u n n e r ,  1977). It u s e d  t o  be t h e  w o r l d ' s  s i n g l e  l a r g e s t  
p r o d u c e r  and now r a n k s  f o u r t h  a f t e r  B r a z i l ,  I n d i a  and  USSR. 
S u g a r  i s  o f  o v e r w h e l m i n g  i m p o r t a n c e  i n  a l l  a s p e c t s  o f  t h e  
a g r i c u l t u r a l  s e c t o r .  I t  c o m p e t e s  f o r  l a n d ,  l a b o r ,  m a c h i n e r y ,  
i r r i g a t i o n ,  f e r t i l i z e r  a n d  t r a n s p o r t  f a c i l i t i e s  w i t h  o t h e r  c r o p s .  
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This  compet i t ion  is reflected i n  t h e  r e l a t i v e  r a t e s  of  growth of  
sugar  and non-sugar a g r i c u l t u r e  (Table 2.2). Whenever t h e r e  i s  a 
s u r g e  of  sugar  production t h e r e  i s  a corresponding d e c l i n e  i n  
non-sugar output. In f a c t  t h e  c o r r e l a t i o n  c o e f f i c i e n t  between 
r a t e s  of  growth of  sugar  and non-sugar a g r i c u l t u r e  was -0.67 
between 1969 and 1983. D u r i n g  t h i s  per iod t h e  average annual 
change i n  sugar  was 2.6 percent ;  f o r  non-sugar a g r i c u l t u r e  it was 
4.4 percent  sugges t ing  t h a t  non-sugar has  been favored r e l a t i v e  
t o  sugar. To some ex ten t  t h i s  i s  t rue  f o r  t h e  per iod since 1970. 
Table 2.3 examines t h e  r e l a t i v e  importance o f  sugar  over a 35- 
year  period. I n  t h e  per iod immediately fo l lowing  t h e  r evo lu t ion  
t h e r e  was an a t t e m p t  t o  reduce  t h e  i m p o r t a n c e  o f  s u g a r t i n  p a r t  
r e f l e c t i n g  t h e  des i re  t o  b reak  t h e  dependency on a monoculture. 
From an annual average o f  1.4 m i l l i o n  ha i n  sugarcane i n  1960 and 
1 9 6 1 t h e a v e r a g e  f e l l  t o 1  m i l l i o n  ha from1962-68.  However in 
t h e  mid-1960s i t  was f e l t  t h a t  sugar  expor t s  were needed  t o  a l low 
g r e a t e r  economic development and a t a r g e t  o f  10 M t  was set  f o r  
1970; product ion a c t u a l l y  reached 8.5 M t  (Table  2.4). I n  1970, 
t h e  output  of non-sugar a g r i c u l t u r e  f e l l  t o  less than one-half 
t h e  ou tpu t  of sugar r  b u t  has  s i n c e  recovered, and by  1980, t h e  
TMP of  non-sugar a g r i c u l t u r e  again exceeded t h a t  of  sugar  (Table 
1.18). However, i t  i s  c l e a r  t h a t  a n y  expansion of o t h e r  c rops  i s  
i n  p a r t  l i m i t e d  by t h e  po l i cy  of maintaining t h e  a r e a  u n d e r  
sugarcane a t  l e a s t  a t  i t s  p resen t  levels.  
As a way t o  main ta in  ou tpu t  and s t i l l  r e l e a s e  some resources  
from sugar  t o  o t h e r  crops,  improved sugarcane v a r i e t i e s  a r e  b e i n g  
introduced,  water  c o n t r o l  and agronomic p r a c t i c e s  improved, and 
v e r y  s i g n i f i c a n t l y  t h e  ha rves t ing  i s  b e i n g  mechanized ( E d q u i s t ,  
7983). C u r r e n t l y  over  60 percent  o f  t h e  c rop  i s  mechanically 
harves ted  (Table 2.4). I t  i s  no t  a s  if t h e  product ion were 
c o n f i n e d  t o  a n y  one  a r e a  so t h a t  expans ion  o f  o t h e r  c r o p s  m i g h t  
occur i n  t h e  non-sugar areas .  I n  f a c t ,  every province produces 
some sugar r  and t h e  product ion i s  r e l a t i v e l y  evenly spread a c r o s s  
much of t h e  country al though t h e  y i e l d s  vary s u b s t a n t i a l l y  
between provinces  (Table  2.5) .  Cuba receives p r i c e s  which  a r e  
Table  2.2 Annual Average Rates  o f  Growth o f  T o t a l  
Mater ia l  Product ion (TMP) i n  Sugar V S .  
Non-Sugar A g r i c u l t u r e  
--- - -  --- ---- -I__ 
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Source:  Brundenius,  1984. 
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Table  2.3 Re la t ive  Importance of Non-Sugar 
Agr i cu l tu re  and Livestocka 
Year Non-Sugar Agricul ture:  Livestock: 
Sugar Non-Sugar Agr i cu l tu re  
-.-.- ._.- ---C_CC--. - a_-- - - -_c_ 
1946 1.02 n.a.  



















Note: a Rat io  of c o n t r i b u t i o n s  t o  To ta l  Mater ia l  Product 
Source: B r u n d e n i u s ,  1984. 
a t  f a c t o r  c o s t .  
both more s t a b l e  and c u r r e n t l y  very much higher  than t h e  world 
price f o r  sugar. I n  1983, Cuban sugar  expor t s  of 6.79 M t  earned 
US$6,416 mi l l i on .  T h i s  is an average p r i c e  of US$944/ton o r  43 
cents per pound. The w o r l d  p r i c e  i n  1983 was 8.5 c e n t s  per pound 
(and i n  January 1985 was 3.6 cents per  pound). Wi th  an a r e a  
ha rves t  of 1.327 m i l l i o n  ha i n  1983, Cuba generated fo re ign  
earn ings  equiva len t  t o  US$4,835 p e r  hectare .  Although from t h i s  
f i g u r e  processing c o s t  m u s t  be  sub t r ac t ed ,  sugar  so ld  t o  t h e  
Sov ie t  Union i s  a h ighly  l u c r a t i v e  enterprise. 
levels,  i t  does not  appear p o s s i b l e  t o  gene ra t e  fo re ign  exchange 
sav ings  of t h i s  magnitude by i nc reas ing  t h e  domestic production 
of foods t h a t  a r e  c u r r e n t l y  imported (e.g., r i c e ,  beans). 
A t  c u r r e n t  I 8 .  y i e l d  
37 
The use of t h e  sugar  pr ice  as a mechanism fo r  t r a n s f e r r i n g  
Sov ie t  a i d  t o  Cuba d i s t o r t s  t h e  p a t t e r n  of  a g r i c u l t u r a l  
production encouraging higher  sugar  output  and lower production 
1981; Scobie, 1985). A s  a consequence Cuba's food imports  a r e  
h igher  than t h e y  would be u n d e r  an a l t e r n a t i v e  a i d  mechanism. 
1 of o t h e r  crops than would p r e v a i l  a t  world prices ( E c k s t e i n ,  
Table 2.4 Sugar: Mil l ing,  Production and Exports 
Share Tota l  
Year Area Cane Mechanically Sugar Sugar 
Harvested Y i e l d  Harvested Content Production Exports 















































































7 .1  
7 07 
6.8 
Source: U n i t e d  S t a t e s ,  1984. 
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Table  2 .5  S u g a r  P r o d u c t i o n  by P r o v i n c e s  i n  1979-80 
Y-- -- 
P r o v i n c e  P e r c e n t a g e  of Y i e l d  of Cane 
N a t i o n a l  O u t p u t  ( t / h a )  
- - -  -t -- 
P i n a r  d e l  R io  2 55 
La Habana 9 58 
Man t a n z a s  13 57 
V i l l a  C l a r a  8 36 
C i e n f u e g o s  6 38 
Sanc t i  S p i r i t u s  6 42 
C i e g o  d e  A v i l a  12 49 
Camaguey 11 42 
Las Tunas  9 40  
H o l g u i n  11 50 
Granma 6 4 3  
S a n t i a g o  d e  Cuba ' 6 5 4  
Guantanamo 2 46 
-----u---- 
S o u r c e :  Cuba, 1981. 
2.2 Food and  A g r i c u l t u r a l  O u t p u t  
Whi l e  Cuba h a s  d e v o t e d  s u b s t a n t i a l  r e s o u r c e s  t o  a g r i c u l t u r e  
t h e  performance o f  t h e  s e c t o r  j u d g e d  by o u t p u t  a lone h a s  been 
d i s a p p o i n t i n g  ( T a b l e  2.6). I n  t h e  d e c a d e  f o l l o w i n g  t h e  
r e v o l u t i o n ,  t o t a l  a g r i c u l t u r a l  and food o u t p u t  were v i r t u a l l y  
unchanged,  b u t  i n  p e r - c a p i t a  terms t h e y  f e l l  s u b s t a n t i a l l y  
b e c a u s e  o f  p o p u l a t i o n  g rowth .  I n  t h a t  d e c a d e  however ,  t h e  w h o l e  
s t r u c t u r e  of a g r i c u l t u r e  was r e o r g a n i z e d ;  i n p u t  u s e r  l a b o r  
r e l a t i o n s ,  d e l i v e r y ,  p l a n n i n g  a n d  i n v e s t m e n t  were all 
r e s t r u c t u r e d .  Massive inves tments  were made i n  r u r a l  l i t e r a c y ,  
h e a l t h  and  e d u c a t i o n ,  so t h a t  d e s p i t e  t h e  s l o w  g r o w t h  i n  o u t p u t  
t h e  r e a l  welfare  o f  much o f  t h e  r u r a l  p o p u l a t i o n  seems t o  have 
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been improved s i g n i f i c a n t l y  d u r i n g  t h a t  decade. B u t  t h e  g a i n s  
came l a r g e l y  from r e d i s t r i b u t i o n  r a t h e r  than new output  (MacEwan, 
1981). 
I n  i n t e r p r e t i n g  t h e  performance of Cuban food production t h e  
importance of sugar m u s t  be repea ted ly  emphasized. I n  t h e  e a r l y  
1960s t h e  development s t r a t e g y  de-emphasized sugar  production and 
concentrated on a g r i c u l t u r a l  d i v e r s i f i c a t i o n  and g r e a t l y  
increased i n d u s t r i a l  o u t p u t .  I n  f a c t  between 1962 and 1976 
i n d u s t r i a l  ou tput  per  c a p i t a  rose  by 73 percent  w h i l e  a g r i c u l -  
t u r a l  output  p e r  c a p i t a  f e l l  by 12 percent.  
B y t h e l a t e 1 9 6 0 s t h e  p o l i c y  was r e v e r s e d  and i t  was a g r e e d  
t h a t  Cuba had t o  concen t r a t e  on t h e  production of sugar ,  i n  which 
l a y  i t s  g r e a t e s t  comparative advantage. However, t h e  record 
output  of 1970 came a t  a very h i g h  c o s t ,  and could no t  be s u s -  
ta ined.  The 1970s have seen a very much more balanced p a t t e r n  of 
gross  a g r i c u l t u r a l  g rowth ,  a s  wel l  a s  a marked improvement i n  
per-capi ta  performance compared w i t h  t h e  s t agna t ion  o f  t h e  1960s 
(Barkin,  1977; Dumont, 1970, 1974). T h i s  i s  e s p e c i a l l y  t r u e  of 
t h e  l a t t e r  p a r t  of t h e  1970s and t h e  1980s (Table 2.7) .  However, 
emphasis has been given t o  c e r t a i n  p a r t s  of t h e  a g r i c u l t u r a l  
s e c t o r  ( i n  p a r t i c u l a r  l i v e s t o c k  and  c i t r u s  production) and t h i s  
has  imp l i ca t ions  f o r  t h e  crops of i n t e r e s t  t o  t h e  i n t e r n a t i o n a l  
cen ters .  The output  of those  crops over t h e  l a s t  t h r e e  decades 
i s  g i v e n  i n  T a b l e  2.8. 
2.3 Agr i cu l tu ra l  I n p u t s  
2.3.1 Mechanization 
degree,  b u t  t h e  s t r a t e g y  i s  t o  mechanize a l l  a g r i c u l t u r a l  
production t o  t h e  e x t e n t  possible .  The abso lu te  l abor  i n p u t  i n  
a g r i c u l t u r e  has been cons tan t  f o r  a long period and a g r i c u l t u r a l  
workers now comprise only j u s t  over 22 percent  of t h e  work force.  
The number of t r a c t o r s  rose  from 7,200 i n  1959 t o  70,000 i n  1985, 
Not on ly  h a s  t h e  s u g a r  h a r v e s t i n g  been m e c h a n i z e d t o  a h i g h  
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a n d  80 p e r c e n t  o f t h e  l a n d  i s  now c u l t i v a t e d  w i t h m a c h i n e r y .  I n  
a l l  c r o p s  t h e  d e v e l o p m e n t  o f  v a r i e t i e s  and a g r o n o m i c  p r a c t i c e s  i s  
centered on making c u l t i v a t i o n ,  s e e d i n g ,  weed ing ,  s p r a y i n g ,  and  
i r r i g a t i n g  and h a r v e s t i n g  a s  f u l l y  mechan ized  a s  poss ib le .  
A g r i c u l t u r e  i s  v i e w e d  a s  a s o u r c e  o f  l a b o r  f o r  o t h e r  s e c t o r s ,  n o t  
f o r  i t s  p o t e n t i a l  t o  p r o v i d e  employment .  W i t h  a slow r a t e  of 
g r o w t h  i n  t h e  t o t a l  l a b o r  f o r c e  ( a r o u n d  1 percent  p e r  y e a r )  and a 
c o n t i n u e d  emphasis  on i n d u s t r i a l  d e v e l o p m e n t  i t  seems i n e v i t a b l e  
t h a t  t h e  e f for t s  t o  m e c h a n i z e  a g r i c u l t u r e  and  release labor  will 
c o n t i n u e .  The i n t e r n a t i o n a l  c e n t e r s  need  t o  be f u l l y  c o g n i z a n t  
of t h i s  p o l i c y  i n  t h e i r  co l l abora t ive  e f f o r t s .  
Table  2.6 T r e n d s  i n  A g r i c u l t u r e  and  Food P r o d u c t i o n  
A g r i c u l t u r e  Food R a t i o  of Food A g r i c u l t u r e  Food 
t o  A g r i c u l t u r e  
1960-64 92 96 107 
1965-69 94 102 109 
1970-74 103 108 105 
1975-79 121 121 100 
1980-83 136 130 96 
87 a9 
79  84 
79  87 
85 91 
93 97 
S o u r c e :  Based on d a t a  from Mesa-Lago (1981) ;  F o r s t e r  and  
Hendelman (1982). Both  these draw on FA0 d a t a  which  
were u s e d  t o  u p d a t e  t h e  series t o  1983, and r e c a l c u l a t e d  
t o  a base of 1959 = 100. 
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Table 2.7 Recent T r e n d s  i n  Per-Capita Production 
Year Ag r i c u l  t u r  e Food Crops Lives tock  Cerea ls  
3__1~ 
1974-76 = 100 
1972 97 97 87 108 77 
1974 101 101 99 100 100 
1976 101 100 101 104 100 
1978 118 121 119 118 100 
1980 113 118 113 125 103 
1981 123 124 121 131 98 
1982 123 125 125 132 109 
1983 120 122 118 137 103 
Source: FA0 ? t 1984. 
Table 2.8 Production of Major Food Crops (thousand t o n ) :  
Selected Years 
c -  - p- 
Crop 1957 1961 1965 1980 1983 
* - 
Sugar 5,672 6,767 6,051 8,529 7,200 
Rice 167 213 82 299 490 
Maize 245 198 50 291 96 
Tota l  412 41 1 132 590 586 
Pota toes  94 90 84 77 222 
Cassava 186 255 62 22 335 
Sweet Pota to  161 117 81 22 332 
Malanga 91 257 47 12 240 
Tota l  532 719 274 133 1,029 
Beans 36 55 11 5 27 
Lc- - - - - Y -  - e---------- - - - 
Source: 1957-70 from Ritter,  1974; 1983 from 
-, 1984, except malanga f o r  which e s t i m a t e s  
were suppl ied  by n a t i o n a l  research  program. 
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2.3.2 F e r t i l i z e r  
ro se  from 21 k t  i n  1966-70 t o  1,067 k t  i n  1976-80 (Cuba, 1982). 
Production of  complete f e r t i l i z e r s  rose  from 3.4 M t  t o  4.5 M t  i n  
t h e  same period. Sugarcane r ece ives  t h e  l a r g e s t  s h a r e  of  t o t a l  
f e r t i l i z e r  use (Table  2.9). A major po r t ion  of  t h e  n i t rogenous  
f e r t i l i z e r  i s  u s e d  on c u l t i v a t e d  p a s t u r e s  and forage  crops. I n  
1980, sugarcane received 214 kg/ha and p a s t u r e s  150 kg/ha o f  
n i t rogenous  f e r t i l i z e r .  
The quinquennial  production of  ammonium n i t r a t e  and urea  
Table  2.9 F e r t i l i z e r  Use by Crops i n  S t a t e  Sector :  1980 
e -  - - -  - - - - -  - - - -  
Crop Ly- F- 
Balanced Nitrogenous 
( k t )  ( k t )  




Roots and t u b e r s  
C i t r u s  
P l a n t a i n  
Coffee 

















Source: Cuba, 1982. 
Cuba depends heavi ly  on imported f e r t i l i z e r s  (Table  2.10). 
Tota l  f e r t i l i z e r  use pe r  h e c t a r e  has  been r i s i n g  d r a m a t i c a l l y  
s i n c e  t h e  m i 6 1 9 7 0 s a s p a r t o f t h e e f f o r t t o r a i s e a g r i c u l t u r a l  
output.  Per h e c t a r e  a p p l i c a t i o n s  have been r i s i n g  a t  7 percen t  
per  year  and w i l l  have nea r ly  doubled over  a decade (Table  2.11). 
There i s  cons ide rab le  current  concern about t h e  c o s t  of t h i s  
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s t r a t e g y  ( a n d  a b o u t  i n  f a c t  t h e  c o s t  o f  a l l  c h e m i c a l  i n p u t s )  and  
e f f o r t s  a r e  underway t o  see i f  these  r a t e s  c a n  be r e d u c e d ,  by 
i m p r o v i n g  t h e  e f f ic iency  o f  f e r t i l i z e r  use .  
2.3.3 I r r i g a t i o n  
sector.  S u g a r ,  r ice ,  c i t r u s  and p a s t u r e s  ( i n  t h a t  o r d e r )  
a c c o u n t e d  f o r  t h e  m a j o r i t y  o f  t h i s  a r e a .  
The t o t a l  i r r i g a t e d  a r e a  was 450,000 h a  i n  1980 i n  t h e  s t a t e  
2.3.4 Agrochemica l s  
1975 t o  27.5 k t  i n  1980, t h e  l a t e s t  a v a i l a b l e  d a t a .  
P e s t i c i d e  and h e r b i c i d e  u s e  expanded r a p i d l y  from 18.4 k t  i n  
Tab le  2.10 P r o d u c t i o n  a n d  I m p o r t  o f  F e r t i l i z e r :  1982-83 
- - -  - -Y I  - - - - - - - -  - - - - -  - - - - - -  
S o u r c e  N i t r o g e n o u s  P h o s p h a t e  P o t a s h  
( k t )  ( k t )  ( k t )  
_ _  - - - - . - . - - 
P r o d u c t i o n  








Table 2.11 Consumption of F e r t i l i z e r  p e r  Hectare  
of Arable Land and Permanent Crops 
- -- - -  _ -  . -  _ _ - - -  . - 
Type of F e r t i l i z e r  
Year Nitrogenous Phosphate Potash To ta l  
- - -  - - - - - - - -  - -  - - _  - 
(kg/ha) 
1974-76 5 2  19  36 107 
1978 71  1 9  53 142 
1980 84  2 3  5 9  166  
1982 86 25 6 2  173 
2.4 Food Production and Imports 
I n  t h i s  s e c t i o n  a t t e n t i o n  i s  focused p r i n c i p a l l y  on t h e  
c rops  of i n t e r e s t  t o  i n t e r n a t i o n a l  centers.  
2.4.1 Wheat 
impor tan t  p a r t  of t o t a l  food imports.  Wheat impor ts  have risen 
s u b s t a n t i a l l y  from 319 k t  i n  1960-62 t o  1,442 k t  i n  1983. The 
c o s t  of wheat impor ts  was USS261 m i l l i o n  i n  1983. I n t e r e s t  h a s  
been e x p r e s s e d  i n  t h e  p o s s i b l e  use of l o c a l l y  produced f l o u r s  
based p r i n c i p a l l y  on cassava t o  s u b s t i t u t e  f o r  some of  t h e  
imported wheat. 
Cuba does no t  produce wheat; however, imported wheat is an 
2.4.2 Rice 
T h e  a r e a  i n  r i c e h a s d e c l i n e d  since1960 b u t  w i t h h i g h e r  
y i e l d s  ou tput  h a s  nea r ly  doubled (Table 2.12). The degree o f  
self-sufficiency has  risen s lowly  and t h e  s t a t e d  g o a l s  are: 
o t o  e l i m i n a t e  imports  over t h e  n e x t  10  y e a r s  
o t o  do t h i s  through "ver t ica l"  ( y i e l d )  r a t h e r  than 
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"horizontal"  ( a r e a )  expansion, a philosophy espoused 
f o r  many c r o p s  i n  Cuba 
If domestic demand grows a t  3 percent  annual ly  ( 1  percent  
population growth p l u s  2 percent  growth i n  per-capi ta  consump- 
t i o n )  t h e n  domestic production i n  1995 would need t o  be 0.75 M t  
of m i l l e d  r i c e  o r  a b o u t  1 M t  o f  paddy r i c e .  T h i s  w i l l  mean a 
n a t i o n a l  average y i e l d  of 7.5 t / ha ,  an extremely ambit ious t a r g e t  
if t h e  planted a rea  were t o  remain  a t  about 140,000 hectares .  
Improvements i n  water  c o n t r o l  and agronomic p r a c t i c e s  a r e  t o  play 
an important  r o l e  i n  t h i s  s t r a t e g y  and continued product ive 
r e l a t i o n s  w i t h  I R R I  and C I A T  w i l l  b e  necessary i n  o rde r  t o  
provide a range of s u i t a b l e  g e n e t i c  ma te r i a l .  The p o s s i b i l i t y  i s  
b e i n g  explored, of incorpora t ing  s h o r t  cyc le  r i c e s  i n t o  sugarcane 
l a n d  a s  i t  i s  r e n o v a t e d ;  if t h i s  was f o l l o w e d ,  i t  would l o w e r  t h e  
t a r g e t  y ie ld .  Nevertheless ,  t h e  " v e r t i c a l "  s t r a t e g y  i m p l i e s  
doubling r ice  y i e l d s  from t h e  present  n a t i o n a l  average of 
3.8 t/ha in 10 years; a t  t h i s  p o i n t  t h i s  p o s s i b i l i t y  appears 
h i g h l y  improbable. I f  t h e  a rea  devoted t o  r i c e  does not  expand, 
Some imports  w i l l  a lmost  c e r t a i n l y  be  required t o  s u s t a i n  a 
growth i n  domestic consumption. 
Table 2.12 Rice: Production and Imports 
Y - - - - - - -  - - -  Y)- _ -  - - -  - - - - Y - - -  - - - -  
Year Area Y i e l d  Production Imports Import 
(000 ha) ( t l h a )  (rough r i c e )  ( m i l l e d  r i c e )  Dependency' 
( k t )  ( k t )  (Pe rcen t )  
- -  - - - - - - - - - - - -  - 
1960-62 158 1.6 255 181 49 
1970-72 172 2.0 346 245 49 
1980-82 146 3.3 486 208 37 
1983 140 3.5 490 207 37 
- - - - - - - - - - - -  yu _ _  _ - -  
Note: a Imports a s  a sha re  o f  production p l u s  imports 
Source: 0 
converted t o  rough r i c e  equ iva len t s .  
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2.4.3 Maize 
and  production h a s  dropped considerably since t h e  e a r l y  1960s 
(Table 2.13). Meanwhile impor ts  have grown a t  an annual r a t e  of 
10 percent ,  and production now meets l e s s  than 20 percent  of 
domestic requirements.  Imports  per c a p i t a  rose  from 18 kg i n  
1961-65 t o  53 kg i n  1980-82. 
V i r t u a l l y  a l l  maize i s  u s e d  i n  animal feeds. Y i e l d s  a r e  low 
Table 2.13 Maize: P r o d u c t i o n  and Imports  
~ ,_____C__L_-___-l_.-_.I_ -cIcc-..cI-.- .--.------------- ---------- - - -.-- 
1960-62 168 1 .o 175 54 24 
1970-72 112 0.8 87 165 66 
1980-82 77 1.2 95 515 84 
1983 77 1.2 96 402 81 
2.4.4 Sorghum and soybeans 
c o n t r a s t  w i t h  o t h e r  c o u n t r i e s  w i t h  comparable c l i m a t e  and land 
resources .  V i r t u a l l y  no sorghum is  produced ( l e s s  than 1 k t )  and 
there a r e  some modest imports.  There is interest  i n  expanding 
sorghum production t o  s u b s t i t u t e  f o r  i nc reas ing  impor ts  of  feed 
gra ins .  L i t t l e  soybean production exists w h i l e  l a r g e  amounts of  
soybean meal a r e  imported. There is  a l s o  in te res t  i n  i nc reas ing  
soybean production. 
P r o d u c t i o n  o f  t h e s e  two c r o p s  i s  v e r y l o w i n  Cuba, i n  
2.4.5 Pota toes  
Pota toes  a r e  an impor tan t  food i n  Cuba and cons ide rab le  
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emphas i s  i s  g i v e n  t o  t h e i r  p r o d u c t i o n .  Y i e l d s  h a v e  r i s e n  w i t h  
new v a r i e t i e s  and  c u l t u r a l  p rac t ices  a l l o w i n g  a n  i n c r e a s e  i n  
domest ic  c o n s u m p t i o n  (Table  2.14). There i s  some i n t e r s e a s o n a l  
t r a d e  w i t h  t h e  S o v i e t  U n i o n ,  b u t  most  i m p o r t s  a p p e a r  t o  be seed 
po ta toes  l a r g e l y  from t h e  N e t h e r l a n d s  and  Canada. 
2.4.6 Beans  
Data fo r  t h e  a rea  and  p r o d u c t i o n  of common b e a n s  (-1~ 
u y h )  seem less r e l i a b l e  t h a n  f o r  most o t h e r  crops. Much of  
t h e  p r o d u c t i o n  comes from t h e  p r i v a t e  sector and  some ( p r o b a b l y  
u n r e c o r d e d )  i s  r e t a i n e d  f o r  home consumpt ion .  The FA0 d a t a  a r e  
shown i n  T a b l e  2.15. Cuban d a t a  (Cuba, 1981) r epor t  39,500 ha 
were sown i n  1980 p r o d u c i n g  9.74 k t  ( i m p l y i n g  an u n r e a l i s t i c a l l y  
low y i e l d  of 0.25 t / h a ) .  The  a rea  sown i n  1970 was o n l y  1,920 
ha. I n  1983, Cuban s t a t i s t i c s  repor t  12.5 k t  were harvested from 
38,300 ha w i t h  a y i e l d  of 0.33 t / ha  (Cuba, 19841, a g a i n  
u n r e a l i s t i c a l l y  low c o n s i d e r i n g  t h e  h i g h  l e v e l  of i n p u t s  u s e d  i n  
s t a t e  farm bean  p r o d u c t i o n .  I n  any  e v e n t  there  a p p e a r s  t o  have  
been  a s u b s t a n t i a l  d e c l i n e  from p r o d u c t i o n  l e v e l s  of o v e r  50 k t  
i n  t h e  e a r l y  1960s (Rit ter ,  1974). I m p o r t  dependency  i s  o v e r  80 
p e r c e n t  and  h a s  r e m a i n e d  s t a g n a n t .  
I n  1982 p e r - c a p i t a  d i s t r i b u t i o n  was 0.94 kg/month o r  a t o t a l  
of 110.5 k t .  T h i s  agrees w i t h  i m p o r t s  of 119.2 k t  t h a t  y e a r  a s  
some would go i n t o  t h e  "free" market. 
2.4.7 C a s s a v a  
Cuba i s  p l a c i n g  a m a j o r  emphasis  on t h e  p r o d u c t i o n  of 
um ( v e g e t a t i v e l y  r e p r o d u c e d  t r o p i c a l  s t a r c h y  food crops).  
T h i s  i n c l u d e s  c a s s a v a r  malanga ,  sweet p o t a t o  ( b o n i a t o )  p l a n t a i n  
( p l a ' t a n o  v i a n d a )  and  yams  (Ramel. The FA0 es t imates  f o r  c a s s a v a  
a r e  g i v e n  i n  Tab le  2.16. P r o d u c t i o n  of malanga ,  sweet p o t a t o  and  
p l a n t a i n  has  grown from 59 k t  i n  1970 t o  480 k t  i n  1980 (Cuba, 
1981). The c o u n t r y  is  e n t i r e l y  s e l f - s u f f i c i e n t  i n  these crops. 
They a re  t h e  b r i g h t e s t  s p o t  i n  food p r o d u c t i o n  i n c r e a s e s .  
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Table  2.14 P o t a t o e s :  Product ion and Imports  
Import 
Year Area Y i e l d  Product ion Imports  Dependencya 
(000 ha)  ( t / h a )  ( k t )  ( k t )  ( P e r c e n t )  
1960-62 11 10.7 103 
1970-72 7 11.0 76  
1980-82 1 4  18.4 257 





Note: a Mainly seed p o t a t o e s  i n  t h e  l a t e r  y e a r s .  
Source:  FA0 P m n  Y e -  
Table  2.15 Beans: Product ion and Imports  
Import 
Year Area Y i e l d  Product ion Imports Dependency 
(000 ha)  ( t / h a )  ( k t )  ( k t )  ( P e r c e n t )  
1960-62 35 0.6 22 
1970-72 35 0.7 24 
1980-82 35 0.8 26 
1983 35 0.8 27 




Source  : Pro-. 
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Tab le  2.16 Cassava  P r o d u c t i o n  
Import  
Year Area Y i e l d  P r o d u c t i o n  Impor t s  Dependency 
(000 h a )  ( t / h a )  ( k t )  ( k t )  ( P e r c e n t )  
1960-62 24 6.7 162 
1970-72 33 6.6 217 
1980-82 48 6.9 330 






S o u r c e  : 
2.4.8 C i t r u s  
T h i s  is  a n  i m p o r t a n t  e x p a n d i n g  s e c t o r  w h i c h  r e c e i v e s  v e r y  
h i g h  p r i o r i t y  i n  t h e  o v e r a l l  p l a n s  f o r  t h e  a g r i c u l t u r a l  sector.  
I n  1960 t o t a l  c i t r u s  p r o d u c t i o n  was a b o u t  100 k t .  Today 
p r o d u c t i o n  i s n o w  o v e r  500 k t a n d  e x p o r t s h a v e g r o w n  from 255 k t  
i n  1981 t o  383 k t  i n  1983 w i t h  a n  expor t  v a l u e  of USS140 m i l l i o n .  
F u r t h e r m o r e ,  t h e  r a t e  of p l a n t i n g  h a s  been  v e r y  r a p i d ,  so g r e a t l y  
expanded a reas  w i l l  come i n t o  p r o d u c t i o n  i n  t h e  f u t u r e .  Based o n  
c u r r e n t p l a n t i n g s ,  t h e  W o r l d  Bank e x p e c t s  e x p o r t s t o b e o v e r  1 M t  
i n  1990 and n e a r l y  2 M t  i n  1995. A t  a n  a v e r a g e  pr ice  of $350/t 
t h i s  i m p l i e s  e a r n i n g s  from c i t r u s  of $700 m i l l i o n ,  s i g n a l l i n g  a 
s i g n i f i c a n t  d i v e r s i f i c a t i o n  o f  p r o d u c t i o n  and expor t  revenue .  
T h i s  i s  a major e l e m e n t  of c u r r e n t  Cuban a g r i c u l t u r a l  p o l i c y .  
2.4.9 Milk  
I n t e n s i v e ,  i r r i g a t e d ,  h i g h l y  f e r t i l i z e d  t r o p i c a l  p a s t u r e s  
and  forages  combined  w i t h  g e n e t i c  improvemen t ,  a r t i f i c i a l  
i n s e m i n a t i o n  and  c a p i t a l  i n v e s t m e n t  h a v e  l e d  t o  a major e x p a n s i o n  
i n  m i l k  p r o d u c t i o n  f r o m  0.6 M t  i n  1960-62 t o  1.25 M t  i n  1983. 
Y i e l d s  on s t a t e  fa rms  increased from 1,339 kg/cow/yr  (3.7 
kg/cow/day)  i n  1970 t o  2,235 kg/cow/year  (6.1 kg/cow/day)  i n  
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1980. Almost a l l  m i l k  p roduced  on s t a t e  fa rms  comes  from m i l k  
breeds.  Ho l s t e in -Brahma  F1 and F2 c r o s s e s  a c c o u n t  f o r  68 p e r c e n t  
of t h e  p r o d u c t i o n  of m i l k  breeders. The p r o d u c t i o n  fo r  1980 is 
shown i n  T a b l e  2.17. I n  1983, 0.5 M t  o f  d r y  m i l k  powder ,  and  
condensed  and  e v a p o r a t e d  m i l k  were i m p o r t e d  t o g e t h e r  w i t h  22 k t  
of b u t t e r  and  cheese. These  a r e  a p p r o x i m a t e l y  e q u i v a l e n t  t o  0.5 
M t  and  0.59 M t  r e s p e c t i v e l y  of f l u i d  m i l k  e q u i v a l e n t s .  (Data a r e  
based on c o n v e r s i o n  f a c t o r s  s u p p l i e d  by D r .  W i l l i a m  L. Johnson ,  
D e p a r t m e n t  of Animal  Science, North C a r o l i n a  S t a t e  U n i v e r s i t y ,  
R a l e i g h ,  NC.) C o n s e q u e n t l y ,  Cuba p r o d u c e s  o n l y  a b o u t  45 percent  
of i t s  t o t a l  c o n s u m p t i o n  of m i l k  p r o d u c t s .  
T a b l e  2.17 Milk P r o d u c t i o n  - 1980 
-------------I-._ --------I- -----I----.----.-... -.- -.------.-- --------- 
From Milk Breeds: 
H o l s t e i n  and  crosses  688 7.2 
Brown Swiss and  crosses 117 4.5 
O t h e r  17 7.4 
From Meat Breeds 57 2.8 





2.4.10 P o u l t r y  
a t  p r e s e n t ,  and  a n o t h e r  20 k t  a r e  i m p o r t e d .  Egg p r o d u c t i o n  rose 
from 118 per c a p i t a  i n  1965 t o  237 i n  1980. B r e e d i n g  and  
Meat p r o d u c t i o n  h a s  d o u b l e d  i n  t h e  l a s t  d e c a d e  t o  o v e r  90 k t  
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I 
management  h a v e  r a i s e d  e g g  o u t p u t  per l a y i n g  h e n  from 206 i n  1971 
t o  245 i n  1980. I n  1980, p o u l t r y  p r o d u c t i o n  u s e d  200 k t  of feed 
g r a i n s  w i t h  a c o n v e r s i o n  e f f i c i e n c y  of 2.85 kg  feed p e r  k g  meat; 
a n o t h e r  330 k t  of feed were u s e d  i n  egg p r o d u c t i o n ,  a t  a r a t e  of 
161 gm/egg. I n  a d d i t i o n  t o  o v e r  500 k t  of m a i z e  i m p o r t s ,  o i l seed  
c a k e  meal  i m p o r t s  r o s e  from 1 5 0 t o 2 0 0  k t b e t w e e n  1981 a n d  1983. 
P o u l t r y  and  egg c o n s u m p t i o n  h a v e  been r i s i n g  a t  l e a s t  10 
p e r c e n t  p e r  year f o r  t h e  l a s t  decade.  Cons ider  t h e  i m p l i c a t i o n s  
o f a  s i m i l a r  r a t e  o f  g r o w t h  i n  c o n s u m p t i o n  from 1 9 8 5 t o 1 9 9 5 :  
EcdAxul 
E s L i m w - L  E~~~~ 
1985 1995 C o n v e r s i o n  T o t a l  ( k t )  
C h i c k e n  ( k t )  100 260 2.5 kg/kg  meat 650 
Eggs ( m  u n i t s )  2,500 6,500 150 gm/egg 975 
I n  t o t a l  s o m e  1.6 M t  o f  f eed  g r a i n s  w o u l d  b e  n e e d e d  f o r  e g g  
and  p o u l t r y  m e a t  p r o d u c t i o n  a lone .  A d d i t i o n a l  f e e d s t u f f s  a r e  
u s e d  i n  m i l k  and  p o r k  p r o d u c t i o n ;  t h e  l a t t e r  was 72 k t  i n  1983. 
T h i s  s u g g e s t s  t h a t  t h e r e  e x i s t s  a s u b s t a n t i a l  demand f o r  
d o m e s t i c a l l y  p roduced  c a s s a v a ,  ma ize ,  sorghum and s o y b e a n s  i n  
o rder  t o  meet f u t u r e  feed g r a i n  r e q u i r e m e n t s  and l e s s e n  t h e  
demand f o r  i m p o r t e d  feed g r a i n s .  
2.4.11 Beef 
I n  1983, t o t a l  beef and  v e a l  p r o d u c t i o n  r e a c h e d  155 k t  f rom 
a s l a u g h t e r  of 910,000 head. The t o t a l  c a t t l e  p o p u l a t i o n  was 
a b o u t  6.3 m i l l i o n  head. It a p p e a r s  t o  h a v e  grown v e r y  l i t t l e  
o v e r  20 yea r s  (Mesa-Lago, 1981). P e r - c a p i t a  d i s t r i b u t i o n  of beef 
h a s  d e c l i n e d ,  a n  ou tcome  c o n s i s t e n t  w i t h  s t a g n a n t  p r o d u c t i o n .  
Emphasis  a p p e a r s  t o  h a v e  been  g i v e n  p r i n c i p a l l y  t o  c a t t l e  f o r  
m i l k  p r o d u c t i o n  and  t o  t h e  p r o d u c t i o n  of po rk  and  e s p e c i a l l y  
p o u l t r y ,  f o r  meat. 
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It  would appear  t h a t  t h e r e  i s  a s i g n i f i c a n t  l a t e n t  demand 
f o r  beef. In 1970, s t a t e  c o l l e c t i o n  was a p p r o x i m a t e l y  40 k g  of 
l i v e w e i g h t  p e r  c a p i t a .  If t h a t  r a t e  had been  m a i n t a i n e d ,  t h e n  i n  
1982 i t  w o u l d  have r e q u i r e d  a c o l l e c t i o n  o f  392 k t  i n s t e a d  o f t h e  
recorded c o l l e c t i o n  o f  267 k t  i.e., a lmost  a 50 p e r c e n t  i n c r e a s e .  
T h i s  a l l o w s  f o r  n o g r o w t h  a t  a l l  i n  beef demand,  w h i c h  is q u i t e  
i n c o n s i s t e n t  w i t h  r i s i n g  rea l  incomes.  The i m p l i c a t i o n  is t h a t  
there m u s t  be a m a j o r  p o t e n t i a l  f o r  e x p a n d i n g  beef p r o d u c t i o n  f o r  
l o c a l  consumpt ion .  
more m a r g i n a l  l a n d s  and  e x t e n s i v e  beef g r a z i n g  systems i n  t h e  
d r i e r ,  h i l l y  areas of t h e  c o u n t r y .  I t  i m p l i e s  a s i g n i f i c a n t  
p o t e n t i a l  demand f o r  new p a s t u r e  species t o  achieve t h i s ,  i f  i n  
T h i s  w i l l  p r e s u m a b l y  h a v e  t o  come f rom t h e  
f a c t  t h a t  
2.5 Food 
was t o  be t h e  p l a n .  
Consumption and  D i s t r i b u t i o n  
The " r e n d s  i n  p e r - c a p i t a  consumpt,on of m a j o r  f o o d s  is  g iven  
in Table 2.18. T h i s  e v i d e n c e  c l o s e l y  mimics t h e  genera l  p a t t e r n  
of a g r i c u l t u r a l  d e v e l o p m e n t ,  and  in p a r t i c u l a r  t h e  commodi ty  
emphas is  t h a t  Cuba has  followed. I n  g e n e r a l  f o l l o w i n g  t h e  
s t a g n a t i o n  and  d e c l i n e  o f  p r o d u c t i o n ,  a v e r a g e  p e r - c a p i t a  
c o n s u m p t i o n  of many c o m m o d i t i e s  f e l l  b e t w e e n  1960 and 1970; it  
m u s t  be stressed however ,  t h a t  t h e i r  d i s t r i b u t i o n  became much 
more even. 
t h e  gove rnmen t  p l aced  c o n s i d e r a b l e  emphasis  on  these p r o d u c t s .  
T h e i r  r a t e  of growth s l o w e d  i n  t h e  1970s a s  emphasis s h i f t e d  t o  
p o u l t r y ,  meat, r o o t s  and  t u b e r s .  Rice c o n s u m p t i o n  has  remained 
f a i r l y  s t a t i c  w i t h  t h e  i n c r e a s e d  domestic p r o d u c t i o n  r e p l a c i n g  
imports.  Consumpt ion  o f  wheat p r o d u c t s  has i n c r e a s e d  n o t a b l y .  
Exceptions were e g g s  and fresh m i l k ;  from t h e  o u t s e t  
Data on t h e  p a t t e r n  of c o n s u m p t i o n  e x p e n d i t u r e s  were 
examined  f o r  t h e  per iod  1960-80. Somewhat  s u r p r i s i n g l y  there  
h a v e  been  no s u b s t a n t i a l  changes .  The major category is 
l i v e s t o c k  p r o d u c t s  (34 percent of  f o o d  and  b e v e r a g e  e x p e n d i t u r e s )  
followed by cereals (19 p e r c e n t )  and f i s h ,  r oo t s  and  t u b e r s . ,  oils 
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and f a t s  (5 percent  each). The information s e r v e s  t o  u n d e r l i n e  
t h e  importance of l i v e s t o c k  products. 
Table 2.18 Per-Capita Consumption of Selec ted  Foods 
-- ------ - - . U I I - . C C I  _c---- 
Food 1963 1970 1975 1980 
; 
---I_---- -  _C_---------------.-- - - --- c 
( k g / y r )  
Livestock Products: 
Beef 8.5 11.4 6.4 8.3 
Poul t ry  4.2 1.8 7.2 8.8 
Pork 0.2 0.6 1 e o  2.4 
Eggs ( u n i t s )  101 .o 160.0 186.0 212.0 
F l u i d  Mi lk  19.5 55.2 65.1 72.2 
Legumes : 
Beans 9.4 9.4 10.3 12.5 
Roots and Tubers: 
Pota toes  15.4 12.5 13.5 22.3 
Malanga 5.6 1.3 3.6 12.2 
Sweet Pota toes  11.1 2.4 8.7 9.5 
Cassava 8.4 2.4 8.0 8.5 
Rice 36.8 41 .7 44.6 42.2 
Wheat, Bread, 
Spaghet t i  34.5 59.1 56.4 64.6 
Cereals :  
2.5.1 Nut r i t i on  
FA0 e s t i m a t e s  show t h a t  per -capi ta  d a i l y  c a l o r i c  s u p p l i e s  
a r e  over 2,700, having r i s e n  from 2,400 i n  t h e  1960s. Prote in  
a v a i l a b i l i t y  i s  a t  70 gm/day w i t h  one-half coming from animal 
sources.  These average f igures  suggest  no s e r i o u s  n u t r i t i o n a l  
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p r o b l e m s ,  g i v e n  t h e  u n i f o r m  n a t u r e  o f  food  d i s t r i b u t i o n .  T h i s  i s  
i n  c o n t r a s t  t o  a W o r l d  Bank r e p o r t  i n  t h e  1950s w h i c h  r e p o r t e d  30 
t o  40 p e r c e n t  of Cuba's u rban  p o p u l a t i o n  and 60 p e r c e n t  of t h e  
r u r a l  p o p u l a c e  t o  be u n d e r n o u r i s h e d  " a s  m a n i f e s t e d  i n  sma l l  bone  
s t r u c t u r e  ... g e n e r a l  p h y s i c a l  weakness ,  a n e m i a  and  low r e s i s t a n c e  
t o  disease." ( W o r l d  Bank, 1981 1. Nevertheless n u t r i t i o n a l  
l e v e l s  i n  Cuba were s u p e r i o r  t o  o t h e r  c o m p a r a b l e  d e v e l o p i n g  
c o u n t r i e s  b e f o r e  t h e  r e v o l u t i o n  (Gordon,  1983; Handelman, 1983). 
The ex ten t  o f  t h e  s u b s e q u e n t  improvemen t  has  been  w i d e l y  d e b a t e d  
(Handelman,  1982; F o r s t e r  and  Handelman, 1982, 1984). 
2.5.2 R a t i o n i n g  
items i n c l u d i n g  c i g a r s ,  c i g a r e t t e s ,  s o a p ,  de t e rgen t s ,  c l o t h i n g  
and s h o e s .  I t  c o v e r s  a w i d e  r a n g e  o f  f o o d s  ( a  s e l e c t i o n  is  shown 
i n  Table  2.19) a n d  t h e  p r i c e s  a r e  f i x e d  a t  low levels. R a t i o n s  
v a r y  w i t h  age.  These c u r r e n t l y  p r o v i d e  e a c h  p e r s o n  w i t h  2,000- 
2,300 c a l o r i e s  p e r  day ,  w i t h  t h e  b a l a n c e  coming  f r o m  meals i n  
c a f e t e r i a s  (on s t a t e  f a r m s ,  i n  schools  and f a c t o r i e s ) .  I n  
a d d i t i o n  s i n c e  1980, a h i g h e r  p r i c e d  "free market" h a s  been 
e s t a b l i s h e d  i n  wh ich  many r a t i o n  items, somet imes  of h i g h e r  
q u a l i t y ,  a r e  a v a i l a b l e .  T a b l e  2.20 shows a c o m p a r i s o n  o f  r a t i o n e d  
and  open m a r k e t  p r i c e s  i n  Havana d u r i n g  F e b r u a r y  1985. 
Cuba h a s  a u n i v e r s a l  r a t i o n  c a r d  s y s t e m  f o r  f o o d  a n d o t h e r  
T h i s  p a r a l l e l  o r  f r ee  m a r k e t  a c c o u n t s  f o r  10 percent of 
t o t a l  r e t a i l  s a l e s  ( G u t i e r r e z  M U R O Z ,  e t  a l . ,  1984). Some food  i s  
a l s o  s o l d  i n  farmers' markets  ( m e r c a d o s  c a m p e s i n o s )  whose 
o p e r a t i o n  h a s  been g r e a t l y  l i b e r a l i z e d  s ince  1980. The S t a t e  
p r o v i d e s  t h e  i n f r a s t r u c t u r e  f o r  t hese  markets b u t  pr ices  a r e  
f r ee ly  d e t e r m i n e d .  Nevertheless, g o v e r n m e n t  food  d i s t r i b u t i o n  
t h r o u g h  t h e  v a r i o u s  o f f i c i a l  c h a n n e l s  seems t o  a c c o u n t  f o r  a v e r y  
l a r g e  s h a r e  o f  t o t a l  consumpt ion .  E s t i m a t e s  f o r  1982 s u g g e s t  
t h a t 7 3  p e r c e n t  o f  r i c e  a n d  83 p e r c e n t  o f  bean  c o n s u m p t i o n  c o m e  
t h r o u g h  p u b l i c  d i s t r i b u t i o n .  
c 
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Table 2.19 Per-Capita Monthly Ration Allowances: Se lec ted  
Items f o r  A d u l t s  ( i n  kilograms) 




















Source: 1965 and 1975: Anuario -de Cuba s 
1985: Data c o l l e c t e d  by Georgina Sanchez McEwan. 
Table 2.20 Prices  o f  Ration and Open Market P r i c e s  
i n  Havana, February 1985 ( i n  pesos) 
Commodity Ration Open Market 
-- 
Rice ( l b )  0.28 2.5 
Beans ( l b )  0.30 1.68-3.00 
Pota toes  o r  Othe r  Viandas ( l b )  0.15 0.15 
Sugar ( l b )  0.25 1.50 
Condensed Milk ( can )  0.30 1 moo 
Coffee ( 6  oz)  0.24 3.00 
Chicken  ( l b )  0.74 2.50 
Source: Data c o l l e c t e d  by Georgina Sanchez McEwan. 
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2.5.3 S t a t e  c o l l e c t i o n  
The o u t p u t  o f t h e  s t a t e  f a r m s  g o e s  d i r e c t l y i n t o t h e  
c o l l e c t i o n  and d i s t r i b u t i o n  s y s t e m  (acopio)  o f  t h e  M i n i s t r y  of 
I n t e r n a l  Commerce, while  t h e  coopera t ives  and p r i v a t e  farms 
d e l i v e r  predetermined quotas. The broad p a t t e r n  of d e l i v e r y  is 
g i v e n  i n  Table 2.21. Apart from beans, c o f f e e  and tobacco t h e  
s t a t e  c o l l e c t s  over 70 percent  o f  t o t a l  ou tput  of o t h e r  p r O d U C t S r  
much o f  i t  d i r e c t l y  f rom s t a t e  fa rms .  In 1980 a l m o s t a l l t h e  
h o r t i c u l t u r a l  c rops  en tered  t h e  s t a t e  c o l l e c t i o n  s y s t e m  al though 
only 38 percent came from s t a t e  farms, t h e  res t  came from t h e  
p r i v a t e  sec to r .  Two developments have changed t h i s  i n  recent 
years.  The expansion of very l a r g e  s t a t e  farms means t h a t  a 
h i g h e r  s h a r e  of production comes from them; b u t  w i t h  t h e  
evolu t ion  of farmers '  markets,  a somewhat s m a l l e r  s h a r e  of t o t a l  
ou tput  enters t h e  s t a t e  c o l l e c t i o n  sys t em.  I t  i s  i n t e r e s t i n g  t o  
note  t h a t  it i s  h o r t i c u l t u r a l  crops,  c o f f e e  and tobacco where a 
l a r g e  sha re  of t h e  ou tput  comes from t h e  p r i v a t e  sec to r .  
Together w i t h  beans these r ep resen t  h i g h l y  l a b o r  i n t e n s i v e  c rops  
less amenable t o  t h e  l a rge - sca l e  mechanized production t h a t  
c h a r a c t e r i z e s  r i c e ,  po ta toes ,  m i l k  and pou l t ry  production. 
F i n a l l y ,  i n  Table 2.22 a more d e t a i l e d  breakdown of t h e  s t a t e  
c o l l e c t i o n  i s  g i v e n  f o r  those  c rops  of p a r t i c u l a r  concern t o  t h e  
i n t e r n a t i o n a l  c e n t e r s ,  t oge the r  w i t h  t h e  two provinces  having t h e  
l a r g e s t  c o n t r i b u t i o n  t o  t h e  t o t a l  c o l l e c t i o n  of t h e  r e s p e c t i v e  
crops.  
2.5.4 Import dependency 
consumption has  depended on imported foods tuf fs .  The b i g  
inc rease  i n  l i v e s t o c k  products  (except  beef), h i g h e r  bean 
consumption and g r e a t l y  expanded wheat consumption a l l  depend 
d i r e c t l y  on imports. 
I t  i s  o f  i n t e r e s t  t o  n o t e  t h a t  t h e  s t r o n g e s t g r o w t h i n  food 
The Cuban dependence on imported food has consequences f o r  
i t s  non-farm sec tor .  During t h e  yea r s  1979 and 1980 a seve re  
a u s t e r i t y  program reduced impor ts  of c a p i t a l  goods and i n d u s t r i a l  
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raw m a t e r i a l s  t o  save fo re ign  currency f o r  e s s e n t i a l  food 
imports. T h i s  i s  a common f e a t u r e  among developing c o u n t r i e s  
dependent on imported goods t o  s u s t a i n  a food s u b s i d y  scheme 
( S c o b i e ,  1983) .  
The d i s t o r t i o n  i n  t h e  te rms  of t r a d e  fac ing  Cuban 
a g r i c u l t u r e  r e s u l t s  i n  more sugar and l e s s  food crops  being 
produced; t h i s  r e s u l t s  i n  more impor ts  ( e s p e c i a l l y  of r i c e  and 
beans). A t  t h e  same t ime  t h e  food r a t i o n i n g  s y s t e m  lowers  t h e  
p r i c e  of s t a p l e s  and r a i s e s  t h e  consumption l e v e l s ,  fu r ther  
adding t o  import requirements.  F i n a l l y  t h e  emphas i s  on l i v e s t o c k  
products  and wheat consumption g r e a t l y  i n c r e a s e s  food imports. 
Table 2.23 shows t h e  major a g r i c u l t u r a l  imports  and expor t s  f o r  
1982. Imports  of a l l  major food groups a r e  s u b s t a n t i a l .  The 
dependency on imports  i s  summarized i n  Table 2.24. 
I f  t h i s  s t r a t e g y  of r e ly ing  heavi ly  on imported food is  
continued, t h e  demand f o r  new technology from t h e  c e n t e r s  i n  
maize, sorghum, cassava, beans and  r i c e  w i l l  be l i m i t e d .  
However, i nc reas ing  concern f o r  t h e  c o s t  of food imports  is 
l i k e l y  t o  s t i m u l a t e  g r e a t e r  i n t e r e s t  i n  domestic production f o r  
r i c e  and beans. Pota toes  have been designated a p r i o r i t y  crop# 
and any e f f o r t  t o  expand beef production w i l l  r e q u i r e  r e l e v a n t  
pas tu re  technology f o r  more marginal areas .  F i n a l l y  t h e  non- 
sugar  s e c t o r  of a g r i c u l t u r e  w i l l  cont inue t o  be d r i v e n  by t h e  
demand for l i v e s t o c k  products  and t h i s  w i l l  mean e i ther  v e r y  much 
h i g h e r  feed imports  o r  g r e a t e r  domestic ou tput  of cassava f o r  use 
a s  a f e e d s t u f f ,  and f o r  maize, soybeans and sorghum. Cassava 
a l s o  has p o s s i b i l i t i e s  f o r  use as  a wheat f l o u r  s u b s t i t u t e  t o  
reduce i n  p a r t  t h e  h i g h  dependence on wheat imports. I n  s h o r t  
a l l  t h e  c rops  of concern t o  t h e  i n t e r n a t i o n a l  centers have a 
c r u c i a l  r o l e  i n  t h e  food economy of Cuba, and t h e i r  importance 
can only inc rease  over time. 
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Table 2.21 State Collection (Acopio) of  Major Crops: 1980 
Proportion o f :  
Total Total 
Collection Collection \ 
Total Total t o  Total from State  
Product Production Production Production Production 
( k t )  ( k t )  (Percent) (Percent) 
Cereals 573 368 
Roots and Tubers 737 597 
Beans 9 5 
Horticultural Crops 446 443 
Fruits  876 689 
Coffee 23 11 
Tobacco 8 5 
M i l k  889 725 










48 53  
63  45 
82 98 
85 100 
Source: Cuba, 1984. 
Table 2.22 S t a t e  Col lec t ion  (Acopio) of Selected Foods and Major Co l l ec t ion  Areas 
Tota l  S t a t e  Proport ion from Major Provinces 
Product Col lec t ion  S t a t e  Farms (Pe rcen t  of Tota l  Co l l ec t ion )  
( k t )  (Pe rcen t )  
Potatoes 
Sweet Potatoes  













80 La Habana ( 5 5 ) ;  Matanzas ( 1 6 )  
70 La Habana ( 1 1 ) ;  Holguh  ( 9 )  
94 Granma (32); Pinar  d e l  Rio (24) 
ul 49 Pinar  d e l  Rio ( 1 6 )  ; Holgufn ( 1 5 )  CD 
17 Granma (20); Ciego de Avila ( 1 8 )  
56 La Habana ( 1 9 ) ;  P inar  d e l  Rio (17)  
70 Pinar  d e l  Rio (20); Ciego de Avila 
Source: Cuba, 1981. 
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T a b l e  2.23 Value  of Selected A g r i c u l t u r a l  I m p o r t s  
and E x p o r t s :  1982 
Category  
FOOD 
I m p o r t s  E x p o r t s  
(US$ m i l l i o n )  (US$ m i l l i o n )  
Meat and Meat P r o d u c t s  
D a i r y  P r o d u c t s  
C e r e a l s  
F r u i t s  and V e g e t a b l e s  
Suga r  
C o f f e e ,  Tea and Cocoa 
F e e d s t u f f s  
M i s c e l l a n e o u s  
BEVERAGES and TOBACCO 
Beverages  
Tobacco 
Animal F a t s  
V e g e t a b l e  O i l s  
FISH and FISH PRODUCTS 
INPUTS 
FATS and O I L S  
F e r t i l i z e r  




























T a b l e  2.24 I m p o r t  Dependency f o r  Major  A g r i c u l t u r a l  
P r o d u c t s :  1983 
P r o d u c t  Domestic Impor t  
P r o d u c t i o n  Impor t s  Dependencya 
( k t )  ( k t )  ( P e r c e n t )  
Maize 96 402 81 
Rice ( m i l l e d )  353 207 
Milk P r o d u c t s b  889 1,090 
Beans  27 107 
Wheat and F l o u r  0 144 
P o u l t r y  Meat 90 21 







Notes: a I m p o r t s  a s  a s h a r e  o f  d o m e s t i c  p r o d u c t i o n  p l u s  
i m p o r t s .  
I n  m i l k  e q u i v a l e n t s .  
Tota l  p r o d u c t i o n  of  beef,  veal  and po rk .  
S o u r c e :  FA0 Pr-n & Tr- 1982, 1984. 
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3 The N a t i o n a l  A g r i c u l t u r a l  R e s e a r c h  Sys tem 
3.1 O v e r a l l  Framework 
The Cuban Academy o f  Sciences,  e s t a b l i s h e d  i n  1861 was 
r e s t r u c t u r e d  i n  1 9 6 2  a n d  p l a y s  t h e  m a j o r  r o l e  i n  t h e  p l a n n i n g  a n d  
c o o r d i n a t i o n  o f  a l l  s c i e n t i f i c  r e s e a r c h .  The Academy h a s  a t o t a l  
s t a f f  o f  5 ,000 i n c l u d i n g  1 ,000  p r o f e s s i o n a l s .  I n  1983,  i t s  
b u d g e t  was a b o u t  100 m i l l i o n  p e s o s ,  o n e - t h i r d  d e v o t e d  t o  
a g r i c u l t u r e .  There a r e  117  r e s e a r c h  i n s t i t u t i o n s  which  f a l l  
u n d e r  t h e  r e s p o n s i b i l i t y  of 21 minis t r ies  o r  c e n t r a l  a g e n c i e s .  
O f  t he se  t h e  p r i n c i p a l  g r o u p s  a r e :  
( 1 )  22 I n s t i t u t e s  i n  t h e  Academy o f  Sciences w h i c h  work i n  f i v e  
major a r e a s :  b i o l o g y  and c h e m i s t r y ;  p h y s i c a l  sciences and  
e n g i n e e r i n g ;  e a r t h  sciences; a g r i c u l t u r a l  sciences;  and 
s o c i a l  sciences. 
(2) 2 3  Ins t i tu tes  u n d e r  t h e  M i n i s t r y  of H i g h e r  E d u c a t i o n  (MES) 
i n c l u d i n g  t h e  N a t i o n a l  Centre f o r  S c i e n t i f i c  R e s e a r c h  w i t h  
1 ,000  r e s e a r c h  s t a f f  i n c l u d i n g  300 l l cand ida tos l l  (PhD- 
e q u i v a l e n t s )  and an  a n n u a l  b u d g e t  of 7 m i l l i o n  pesos which  
c o v e r s  b i o m e d i c a l ,  b i o e n g i n e e r i n g ,  c h e m i s t r y ,  m e t a l l u r g y  and  
e l e c t r o n i c  research. ( "Cand ida t0  a D o c t o r  e n  Cienciasl! i s  
t h e  degree offered i n  many s o c i a l i s t  c o u n t r i e s  t h a t  
resembles t h e  PhD level .  The degree o f  l lDoctor  en C i e n c i a s "  
i s  a t t a i n e d  l a t e r  i n  l i f e  as p r o f e s s i o n a l  r e c o g n i t i o n .  I t  
i s  p r o b a b l y  e q u i v a l e n t  t o  a l l f e l l o w n  i n  western p r o f e s s i o n a l  
s o c i e t i e s . ) ;  and t h e  Higher  I n s t i t u t e  f o r  A g r i c u l t u r a l  
Sciences o f  Havana ( I S C A H ) ,  f o r m e r l y  t h e  F a c u l t y  of 
A g r i c u l t u r e  o f  t h e  U n i v e r s i t y  o f  Havana; 
( 3 )  17  I n s t i t u t e s  u n d e r  t h e  M i n i s t r y  o f  A g r i c u l t u r e  ( M I N A G ) ;  and  
( 4 )  15  I n s t i t u t e s  i n  P u b l i c  H e a l t h ,  57 i n  I n d u s t r y  and 24  i n  
C o n s t r u c t i o n .  
I n  1977, t h e  t o t a l  Cuban s c i e n t i f i c  research e s t a b l i s h m e n t  
c o n s i s t e d  of 4,959 s c i e n t i s t s  and  e n g i n e e r s ,  6,075 t e c h n i c a l  
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s t a f f  and 8,625 suppor t  s t a f f ,  w i t h  an annual budget of 74 
m i l l i o n  pesos (Unesco, 1979). The number o f  sc ien t i s t s  and 
engineers  has  increased  r a p i d l y  (Casas, 1984). P r o j e c t i o n s  
suggest  a doubling of s c i e n t i s t s  and engineers from 1980 t o  1990 
w i t h  t h e  s h a r e  devo ted  t o  a g r i c u l t u r e  t o  i n c r e a s e  f r o m 1 7  t o 2 3  
p e r c e n t  ( T a b l e  2.24). 
3.2 A g r i c u l t u r a l  Research I n s t i t u t i o n s  
Before 1959 there were three r e l a t i v e l y  sma l l  a g r i c u l t u r a l  
e x p e r i m e n t  s t a t i o n s  f o r  sugarcane, two f o r  tobacco and one f o r  
gene ra l  c rops  a t  Sant iago  d e  l a s  Vegas. Since t h a t  time a major 
e f f o r t  has  been made t o  expand a g r i c u l t u r a l  research. The 
i n s t i t u t i o n s  involved i n  a g r i c u l t u r a l  research  a r e  t h e  M i n i s t r y  
of Agr i cu l tu re  ( M I N A G ) ,  t h e  M i n i s t r y  o f  Higher Education (MES) ,  
t h e  M i n i s t r y  of Sugar I n d u s t r y  ( M I N A Z )  and t h e  Cuban Academy o f  
Sc iences  ( A C C )  . 
3.2.1 The M i n i s t r y  o f  Higher Education 
MES has r e s p o n s i b i l i t y  f o r  un ivers i t ies ,  teaching  i n s t i t u -  
t i o n s  and research  centers. Those most c l o s e l y  l i n k e d  w i t h  t h e  
a g r i c u l t u r a l  s e c t o r  are:  
Centro U n i v e r s i t a r i o  de P ina r  del  Rio "Hermanos Saiz' - 
Research areas:  tobacco, f o r e s t r y ,  h o r t i c u l t u r e ,  r ice ,  
p l a n t a i n  
Centro U n i v e r s i t a r i o  de  Hatanzas - Research a reas :  
sugarcane, beans, tomatoes, po ta toes  
Universidad C e n t r a l  de Las V i l l a s  - Research a reas :  
soybeans, po ta toes ,  tomatoes,  r ice ,  beans, and sugarcane; 
animal d i s e a s e s  
U n i v e r s i d a d  de  Camagcey - Research areas:  animal  science 
I n s t i t u t o  Supe r io r  Agrhola  de  Ciego de  Avila  - Research 
a reas :  l i v e s t o c k ,  mechanization a n d  i r r i g a t i o n  
I n s t i t u t o  Supe r io r  de  Ciencas Agropecuarias d e  l a  Habana 
( I S C A H )  - Research centers: Centro Nacional d e  Sanidad 
Agropecuaria (CENSA); Centro d e  Mecanizacion Agropecuaria 
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. 
( C E M A ) ;  I n s t i t u t o  d e  Ciencia Agricola ( I N C A ) ;  I n s t i t u t o  d e  
Ciencia Animal ( I C A ) :  animal gene t i c s ,  m i l k  c h e m i s t r y ,  
pas tu re  research ,  rhizobiology 
Estaci6n Experimental d e  Pastos y Forrages .India Hatueyn 
i n  Per ico,  Matanzas 
b t a c i 6 n  de Fert i l izac i6n d e  Pastoss Bara jagua, Cienfuegos: 
pas tu re  f e r t i l i z a t i o n  research  
Estaci6n Experimental Los Palacioss Pinar d e l  Rio: 
research  
r i c e  
Many of t hese  a r e  c l o s e l y  l inked  t o  production research ,  and 
work c l o s e l y  toge the r  w i t h  t h e  M I N A G  i n s t i t u t e s .  
3.2.2 M i n i s t r y  of Agr icu l ture  
Agr i cu l tu ra l  research  i n  M I N A G  i s  organized i n t o  17 c e n t r a l  
i n s t i t u t e s  and coordinated by  i t s  D i r e c t o r a t e  f o r  Science and 
Technology. Each i n s t i t u t e  has  a s e p a r a t e  headquarters  ( u s u a l l y  
t h e  "f lagship" experiment s t a t i o n  f o r  t h a t  crop o r  i n p u t ) ,  and 
there a r e  i n  t o t a l  69 experiment s t a t i o n s ,  s u b s t a t i o n s  and 
l a b o r a t o r i e s  covering t h e  e n t i r e  country. 
The 17 i n s t i t u t e s  can be grouped i n t o  commodity c e n t e r s  
( e i t h e r  crops o r  l i v e s t o c k )  and s u p p o r t  ( o r  i n p u t )  cen ters .  I t  
i s  t h e  f i rs t  four  of t h e s e  i n s t i t u t e s  t h a t  have developed 
c o l l a b o r a t i v e  l i nkages  w i t h  t h e  i n t e r n a t i o n a l  cen ters .  
w i t v  Bsseasab 1- 
1. Research I n s t i t u t e  f o r  Tropica l  Starchy Crops (Viandas) , 
Santo Domingo, V i l l a  Clara Prov. Lead r e s p o n s i b i l i t y  f o r  
p l a n t a i n ,  banana, sweet po ta to ,  cassava, malanga, and yams. 
Formerly known a s  t h e  Crop Breeding Center f o r  Vegetat ively 
Reproduced Tropica l  Starchy S t a p l e s  (CEMSA) .  
2. Rice Research I n s t i t u t e ,  Bauta, Habana Prov. 
3. Research I n s t i t u t e  f o r  Hor t i cu l tu re ,  Grains,  Pota toes  and 
F i b e r s  "Li l iana  Dimitrova", Quivicen,  Habana Prov. 
Responsible f o r  h o r t i c u l t u r e :  tomato, p e p p e r ,  cabbage, 
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g a r l i c ,  green beans, c a r r o t s ;  g ra ins :  beans, sorghum, 
soybeans, maize (El Tomegufn S t a t i o n ) ;  po ta toes :  (La Katuca 
S t a t i o n ) ;  and fibers: kenaf and s i s a l .  
4. Research I n s t i t u t e  f o r  Pas tures  and Forage Crops "Nifla 
Bonita", Cangrejeros,  Bautat Habanat Prov. 
5.  Research I n s t i t u t e  f o r  C i t r u s  and Othe r  F r u i t s  
6 .  National Tobacco Research Network 
7 .  Fores t ry  Research Center 
8. Research Network f o r  Coffee a n d  Cocoa 
9. Research I n s t i t u t e  f o r  Beekeeping 
10. Animal Improvement Research Center 
11. Pork Research I n s t i t u t e  
12. Poul t ry  Research I n s t i t u t e  
S u D P o r t a  
13. Research I n s t i t u t e  f o r  I r r i g a t i o n  and Drainage 
14. Research I n s t i t u t e  f o r  Crop P ro tec t ion  
15. I n s t i t u t e  f o r  Agrochemical Research 
16. Research and Development  I n s t i t u t e  f o r  Mechanization and 
17. A g r i c u l t u r a l  Economic S tud ie s  U n i t  
E l e c t r i f i c a t i o n  of A g r i c u l t u r a l  Production 
3.2.3 M i n i s t r y  of t h e  Sugar I n d u s t r y  ( M I N A Z )  
c r e a t e d  by t h e  Academy of Sciences. More r e c e n t l y  w i t h i n  t h e  
M i n i s t r y ,  t h e r e  were c rea t ed  t h e  Cuban I n s t i t u t e  f o r  Research on 
Sugar Cane ( I C I N A Z )  and t h e  Cuban I n s t i t u t e  f o r  Research on 
Sugarcane Der iva t ives  ( I C I D C A ) .  I n  1981 , t h e  Center f o r  
I n t e g r a t e d  Development on Sugarcane ( C E D I C )  was c rea t ed  a t  Pablo 
Noriega near  Havana w i t h  research  f a c i l i t i e s  f o r  three 
i n s t i t u t e s .  I n  1982, I C I N A Z  took over t h e  l eade r sh ip  r o l e  from 
I I C A  f o r  coord ina t ing  sugar research. 
I n  1963, t h e  I n s t i t u t e  f o r  Sugar Cane Research ( I I C A )  was 
3.2.4 The Academy of Sciences 
A s  well a s  i t s  o v e r a l l  r o l e  i n  t h e  planning and coord ina t ion  
of research ,  t h e  Academy has a Division of A g r i c u l t u r a l  Sciences. 
The two p a r t i c i p a t i n g  i n s t i t u t e s  w i t h  d i r e c t  r e l a t i o n  t o  t h e  
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crops  of interest  a re :  t h e  I n s t i t u t e  f o r  A g r i c u l t u r a l  Research 
"Jorge Dimitrov" i n  Oriente ,  and t h e  I n s t i t u t e  f o r  Fundamental 
Research i n  Tropica l  Agr icu l ture  "Alejandro von Humboldt" 
(INIFAT) a t  Sant iago de l a s  Vegas, Habana, where t h e  experiment 
s t a t i o n  used t o  be. It i s  understood t h a t  t h e  primary r o l e  of 
t h e  Academy i s  t o  undertake bas i c  research. While it is  
connected t o  o t h e r  agencies  where appl ied  research  t a k e s  p lace ,  
it has  no d i r e c t  c o l l a b o r a t i v e  l i n k s  w i t h  t h e  i n t e r n a t i o n a l  
cen ters .  While t h i s  may be a n  avenue w h i c h  t h e  c e n t e r s  may w i s h  
t o  explore  i n  t h e  f u t u r e  (say t o  i n i t i a t e  research  on a very 
s p e c i f i c  problem of a bas i c  na tu re  i n  some p a r t i c u l a r  crop) it 
seems t h a t  t h e  appropr i a t e  l i n k s  w i t h  t h e  c e n t e r s  should cont inue 
t o  be through t h e  M I N A G  i n s t i t u t e s  o r i en ted  t o  crop and l i v e s t o c k  
production. 
3.2.5 Planning and coord ina t ion  
t h e  n a t i o n a l  f ive-year  plan approved f o r  each quinquennium. 
T h i s  planning i s  an i t e r a t i v e  process  between M I N A G ,  o t h e r  
i n s t i t u t i o n s  and  t h e  Cent ra l  Planning Board (JUCEPLAN).  The 
p lans  f o r  1986-90 a r e  c u r r e n t l y  be ing  developed. Clear  
p r i o r i t i e s  a r e  e s t a b l i s h e d ,  and crops a r e  designated a s  having 
f i r s t  o r  second p r i o r i t y .  F i r s t  p r i o r i t y  c rops  a r e  assigned t h e  
"Problema P r i n c i p a l  Es t a t a l "  (PPE)  s t a t u s .  Second p r i o r i t i e s  a r e  
"Problemas Ramales" (PR)  i.e. problems s p e c i f i c  t o  t h e  
a g r i c u l t u r a l  s e c t o r ,  n o t  t o  t h e  nation. The research  p l a n  f o r  a 
commodity i s  then s t r u c t u r e d  a t  t h r e e  l e v e l s :  f i rs t ,  e i t h e r  a s  
P r i n c i p a l  S t a t e  Problems ( P P E )  o r  Sec tor  Problem ( P R ) ;  second, 
w i t h i n  t h e s e  t h e r e  a r e  themes o r  branches; and f i n a l l y  a s e r i e s  
o f  t a s k s  (roughly equiva len t  t o  experiments) a r e  planned f o r  each 
theme. Year t o  year modi f ica t ions  a r e  made i n  a r e v i s i o n  of 
annual plans. Throughout, cons iderable  a t t e n t i o n  is given t o  t h e  
f u l f i l l m e n t  of t h e  plan,  a n d  t h e  r a t i o  of completed t o  planned 
t a s k s  i s  used t o  measure performance. Over fu l f i l lmen t  of planned 
t a s k s  seems t o  be t h e  ru l e  r a t h e r  than t h e  exception. 
The research  s t r a t e g y  is  developed a s  an i n t e g r a l  p a r t  of 
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3.3 Research R e s o u r c e s  
3 . 3 . 1 P e r s o n n e l  
These i n c l u d e  100 v e t e r i n a r i a n s  a n d  25 e c o n o m i s t s .  There  i s  a 
MINAG c u r r e n t l y  has  1,053 p r o f e s s i o n a l  research s c i e n t i s t s .  
we l l - e s t ab l i shed  profess iona l  r a n k i n g  f o r  a l l  research s t a f f .  
tevel Number Title v 
I 104 I n v e s t i g a d o r  T h i s  is t h e  h i g h e s t  c a t e g o r y  and 
T i t u l a r  requires t h e  academic r a n k  o f  
I V  
V 
" C a n d i d a t o  a D o c t o r  e n  Cienc ias"  
( e q u i v a l e n t  t o  a PhD degree ) ,  a n d  
e x t e n s i v e  p u b l i c a t i o n s  
I1 160 I n v e s t i g a d o r  S e n i o r  researchers, many o f  whom 
A u x i l a r  w i l l  be p r e p a r i n g  research f o r  
C a n d i d a t o  theses 
I11 21 1 I n v e s t i g a d o r  Must h a v e  a t  l e a s t  2 years  
Agregado r e s e a r c h  experience and l a n g u a g e  
p r o f i c i e n c y  ( i n  E n g l i s h ,  R u s s i a n  
o r  German 1 
510 I n v e s t i g a d o r  E n t e r i n g  l e v e l  w i t h  a u n i v e r s i t y  
Asp i  r a n t e  degree in A g r i c u l t u r a l  Science; 
a grade  of a t  l e a s t  80 percent  
(B) i n  u n i v e r s i t y  s t u d i e s  i s  
n e e d e d  t o  e n t e r  t h i s  c a t e g o r y  
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O f  t h e  t o t a l  number i n  t h e  I n v e s t i g a d o r  T i t u l a r  c l a s s ,  60 
p e r c e n t  h a v e  been  f o r e i g n  t r a i n e d .  I n  t h e  n e x t  qu inquenn ium it 
i s  e x p e c t e d  t h a t  9 0  p e r c e n t  w i l l  be  t r a i n e d  i n  Cuba and  o n l y  10 
p e r c e n t  t r a i n e d  o v e r s e a s  i n  s p e c i a l i z e d  f i e l d s  n o t  offered in 
Cuba. In 1984, a t o t a l  o f  199 M I N A G  research s t a f f  were 
u n d e r t a k i n g  f u r t h e r  s t u d i e s .  
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Because of t h e  rapid growth in t o t a l  Cuban s c i e n t i f i c  s t a f f  
(Table 3.1) there a r e  many young s c i e n t i s t s .  Overal l ,  t h e  
average number of yea r s  of research  experience is about five. 
Ind iv idua l  performance eva lua t ions  a r e  conducted e v e r y  two years ,  
but t h e  f i n a n c i a l  rewards from promotion a r e  l i m i t e d  by t h e  
r e l a t i v e l y  smal l  s t e p s  i n  t h e  s a l a r y  scale. The beginning level 
(Class  IV) research  s a l a r i e s  a r e  305 pesos per month (farm 
workers r ece ive  180 pesos p e r  month) p l u s  a premium of 75 pesos 
p e r  month f o r  a d m i n i s t r a t i v e  r e s p o n s i b i l i t i e s .  However, t h e  
p r e s t i g e  of a s c i en t i f i c  c a r e e r ,  t e c h n i c a l  missions and s t u d y  
o p p o r t u n i t i e s  i n  fore ign  coun t r i e s ,  and personal  use of o f f i c i a l  
c a r s  f o r  s e n i o r  Sc ien t i s t s  add t o  t h e  r e a l  rewards (Casas, 1984). 
Est imates  of the number of scientists i n  a g r i c u l t u r a l  
research  i n  MIMAG a r e  given i n  Table 3.2, which a l s o  shows a 
breakdown for  t h e  main commodity groups of concern t o  t h e  CGIAR. 
The t o t a l  s t a f f  of t h e  research  i n s t i t u t e s  of M I N A G  has  been 
e s t i m a t e d  a s  6 t 6 3 0  and t h i s  f i g u r e  was u s e d  a s  t h e  b a s i s  for 
e s t i m a t i n g  t h e  t o t a l  research  budge t  of MINAG. 
Table 3.1 Table and Projected Staff /Research 
S c i e n t i s t s  and Engineers  i n  Cuba 
... . *  
Year Persons Percent i n  Agr i cu l tu ra l  Research 
--- 
1970 1,500 15 
1975 5 p 800 16 
1980 11,400 17 
1985' 17 9 060 20 
1990* 23 t 480 23 
-*'-&-< 
Note: * Projec ted  
Source: CamsI 1984. 
T a b l e  3.2 S t a f f i n g  o f  M I N A G  Research I n s t i t u t e s :  1984 
Resea rch  I n s t i t u t e  P r o f e s s i o n a l  Resea rch  S t a f f a  T e c h n i c a l  A d m i n i s t r a t i o n  T o t a l  
I I1 I11 I V  O t h e r  T o t a l  S t a f f  S u p p o r t  S t a f f  
Farm Workers  
cI-III--uu- - ----- - - -- - - ---- -------.--- --- L- --.---------__--~--.----- -----I_- 
Viandas  1 3 5 16 12 37 28 214 279 
Rice 2 8 10 16 12 38 75 116 230 
H o r t i c u l t u r e ,  G r a i n s ,  
P o t a t o e s  and F i b e r s  3 6 na na na 47 58 141 2 46 
P a s t u r e s  and F o r a g e s  2 15 na na n a  48 7 3  201b 322b 
U 
0 
13 Other  I n s t i t u t e s  na na na na na 882 1 ,207b 3,46rlb 5,533b 
--- -- --- --- -- ---e.- --- --I- - -_.- 
T o t a l  104 160 211 510 68 1,053 1,441 4,136 6,630b 
Notes:  a I: I n v e s t i g a d o r  T i t u l a r  ( P h D - e q u i v a l e n t ) ;  11: I n v e s t i g a d o r  A u x i l i a r ,  
111: I n v e s t i g a d o r  Agregado,  I V :  I n v e s t i g a d o r  A s p i r a n t e .  
These  numbers  a r e  e s t i m a t e d  by a s suming  t h e  r a t i o  o f  t e c h n i c a l  o r  s u p p o r t  
s t a f f  t o  p r o f e s s i o n a l  s t a f f  a r e  t h e  same i n  t h o s e  i n s t i t u t e s  a s  i n  t h e  f i r s t  
f o u r  l i s t e d  f o r  which  d a t a  were a v a i l a b l e .  
Source :  Data  p r o v i d e d  by M I N A G  s t a f f  members and M I N A G ,  1984. 
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3.3.2 R e s e a r c h  e x p e n d i t u r e s  
The  R ice  Resea rch  I n s t i t u t e  p r o v i d e d  an e s t i m a t e  o f  an 
a v e r a g e  a n n u a l  c o s t  o f  a b o u t  4,500 Cuban p e s o s  p e r  s t a f f  member 
r e g a r d l e s s  o f  t h e  rank.  T h i s  i n c l u d e s  s a l a r i e s t  o p e r a t i n g  
expenses and some c a p i t a l  improvement  c o s t s .  Assuming t h e  c o s t s  
a r e  s i m i l a r  f o r  a l l  o t h e r  r e s e a r c h  centers  t h e n  t h e  t o t a l  
r e s e a r c h  b u d g e t  would have  been $30 m i l l i o n  p e s o s  i n  1984. To 
t h i s  m u s t  be  added an a l l o w a n c e  f o r  t h e  c e n t r a l  a d m i n i s t r a t i o n  
c o s t s  i n  t h e  M I N A G .  I f  t h e s e  were  5 percent o f  t h e  t o t a l  c o s t s  
t h e n  t h e  e s t i m a t e d  r e s e a r c h  budge t  would be 31.3 m i l l i o n  pesos .  
I n  f a c t  a t o t a l l y  i n d e p e n d e n t  e s t i m a t e  o f  27 m i l l i o n  p e s o s  i s  
g i v e n  by C a s a s  (1984) .  
The  s i z e  o f  a c o u n t r y ' s  r e s e a r c h  b u d g e t  i s  o f t e n  e x p r e s s e d  
a s  a p e r c e n t a g e  of t h e  v a l u e  o f  i t s  a g r i c u l t u r a l  o u t p u t .  I n  
1983t  t h e  GSP o f  t h e  a g r i c u l t u r a l  s e c t o r  was 3,444 m i l l i o n  p e s o s  
(Cuba, 1984).  I f  it i s  assumed t h a t  s u g a r  r e p r e s e n t s  a b o u t  one-  
h a l f  o f  t h e  GSP ( a s  i t  d o e s  o f  T o t a l  M a t e r i a l  P r o d u c t i o n )  t h e n  
t h e  GSP o f  non-sugar  a g r i c u l t u r e  would be 1,722 m i l l i o n  pesos .  
T h i s  g i v e s  a n  e s t i m a t e  o f t h e  r e s e a r c h  e x p e n d i t u r e s  a s  a s h a r e  o f  
v a l u e  o f  o u t p u t  o f  1.8 percent. 
The 1980 f i g u r e s  f o r  o t h e r  L a t i n  American c o u n t r i e s  were: 
P e r c e n t  
Dominican R e p u b l i c  0.2 
C o s t a  Rica  0.2 
Jama ica  0 .2  
B r a z i l  1 .2  
Guatemala 0.4 
Venezuela  1 . 3  
Mexico 1.4 
A r g e n t i n a  1.6 
While  there  h a s  been some g r o w t h  i n  o t h e r  c o u n t r i e s  s ince 
1980 it  would a p p e a r  t h a t  Cuba's i n v e s t m e n t  i n  a g r i c u l t u r a l  
r e s e a r c h  is a t a l e v e l c o m p a r a b l e  w i t h  t h e  t o p  g r o u p  o f  Latin 
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American count r ies .  It m u s t  be s t r e s s e d  t h a t  t h i s  i s  based 
s o l e l y  on t h e  research  expendi tures  of t h e  M i n i s t r y  of 
A g r i c u l t u r e .  The comparable f i g u r e  f o r  i n d u s t r i a l i z e d  c o u n t r i e s  
i s  a b o u t  1.5 p e r c e n t .  
No p u b l i s h e d  f i g u r e s  of t h e  t o t a l  number of Cuban s c i e n t i s t -  
yea r s  i n  a g r i c u l t u r a l  research  a r e  ava i l ab le .  The b e s t  e s t i m a t e s  
a r e  g i v e n  i n  Table 3.3. I f  t h e  same r a t i o  of t e c h n i c a l  and 
support  s t a f f  t o  s c i e n t i f i c  s t a f f  used i n  Table 3.1 i s  appl ied ,  
t h e n  t h e  t o t a l  research  s t a f f  would be 13,795. A p p l y i n g  t h e  
annual average c o s t  of 4,500 pesos per s t a f f  member provides  an 
e s t i m a t e  of t h e  n a t i o n a l  a g r i c u l t u r a l  r e sea rch  b u d g e t  of 62 
m i l l i o n  pesos o r  1.6 percent  of CSP i n  a g r i c u l t u r e .  T h i s  may 
o v e r s t a t e  t h e  t rue  percentage,  a s  some of t h e  research  i s  
d i r e c t e d  a t  t h e  food processing s e c t o r  ( i n  p a r t i c u l a r  i n  t h e  
sugar  s e c t o r )  and, a s  noted, t h e  value added i n  these s e c t o r s  i s  
counted u n d e r  i n d u s t r y ,  no t  a g r i c u l t u r e .  
I n  any e v e n t  it appears  t h a t  a range of between 1.5 and 2.0 
percent  r e p r e s e n t s  t h e  probable order  of magnitude of t h e  Cuban 
a g r i c u l t u r a l  research  e f f o r t .  I t  i s  c e r t a i n l y  i n d i c a t i v e  of  a 
s e r i o u s  pol icy  of i n v e s t i n g  i n  a g r i c u l t u r a l  research.  The level  
compares more than favorably w i t h  o t h e r  c o u n t r i e s  a t  s i m i l a r  
s t a g e s  of development and w i t h  more advanced ones a s  well. I n  
a d d i t i o n ,  t h e  e f f e c t i v e  r e sea rch  capac i ty  i s  l i k e l y  t o  grow 
s u b s t a n t i a l l y  i n  t h e  f u t u r e .  Even i f  t h e  t o t a l  number of s t a f f  
were not  t o  expand ( a  f a c t  q u i t e  con t r a ry  t o  t h e  s t a t e d  p lans)  
t h e  p roduc t iv i ty  of t h e  e x i s t i n g  r e sea rche r s ,  who c u r r e n t l y  
average f ive  yea r s  of experience,  w i l l  i n c r e a s e  w i t h  time. 
Another f a c t o r  c o n t r i b u t i n g  t o  t h e  long r u n  p r o d u c t i v i t y  of 
t h e  Cuban a g r i c u l t u r a l  s y s t e m  i s  t h e  low r a t e  of turnover.  While  
no da ta  a r e  a v a i l a b l e ,  ca sua l  observa t ion  s u g g e s t s  t h a t  turnover  
r a t e s  a r e  v a s t l y  below those  i n  most o t h e r  La t in  American 
coun t r i e s .  
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Table 3.3 Estimated Number of S c i e n t i f i c  S t a f f  in Cuban 
Agr i cu l tu ra l  Research System 
c . . . c . . 
M i n i s t r y  of Agr icu l ture  17 I n s t i t u t e s  1,053 
M i n i s t r y  of 
Higher Education CENSA 158 
I C A  120 
I N C A  80 
Estacion Ind io  Hatuey 35 
INIFAT 100 
Othe r  I n s t i t u t e s  230a 
Academy of Sciences 
M i n i s t r y  of t h e  
Sugar I n d u s t r y  
Tota l  
I C I N A Z  
I C I D I A  





L .  
Note: a Estimated on t h e  b a s i s  t h a t  one-third of t h e  t o t a l  
s c i en t i f i c  s t a f f  o f  1,000 i n  t h e  Academy a r e  in 
i n s t i t u t e s  r e l a t e d  t o  a g r i c u l t u r a l  science.  





4 C o l l a b o r a t i o n  Between t h e  Cuban A g r i c u l t u r a l  R e s e a r c h  
System and t h e  I n t e r n a t i o n a l  C e n t e r s  
Cuba h a s  o n g o i n g  c o l l a b o r a t i v e  p r o g r a m s  w i t h  I R R I  on 
’ r i ce ;  w i t h  C I A T  on r i c e t  b e a n s t  c a s s a v a  and t r o p i c a l  pas tures ;  
w i t h  C I P  on p o t a t o e s ;  and w i t h  C I M M Y T  on m a i z e  and sorghum. The 
l a t t e r  i s  t h e  ICRISAT o u t r e a c h  program f o r  L a t i n  America.  
C o n t a c t s  h a v e  been made w i t h  I I T A  f o r  work on  yams and  p l a n t a i n s .  
Work w i t h  I R R I  s t a r t e d  i n  1 9 6 7 ;  w i t h  C I A T  i n  1 9 7 7 t  w i t h  C I P  i n  
1981;  and  w i t h  C I M M Y T  i n  1982. F o r m a l  a g r e e m e n t s  have been 
s i g n e d  w i t h  each center  and i n c l u d e  e i t h e r  a n n u a l  p l a n s  o f  work, 
o r  i n  t h e  c a s e  o f  I R R I ,  t h r e e - y e a r  p l a n s .  An a g r e e m e n t  i s  
p r e s e n t l y  b e i n g  n e g o t i a t e d  w i t h  I I T A .  
M I N A G  o f f i c i a l s  c o n s i d e r  t h e  c o l l a b o r a t i o n  w i t h  t h e  C G I A R  
s y s t e m  h i g h l y  v a l u a b l e  and o n e  t h a t  h a s  p roduced  t a n g i b l e  r e s u l t s  
i n  i n c r e a s i n g  f o o d  p r o d u c t i o n t  t r a i n i n g  t h e i r  s t a f f ,  p r o v i d i n g  
v a l u a b l e  ge rmplasm,  improved  m e t h o d o l o g i e s  a n d  d o c u m e n t a t i o n .  
The C G I A R  system i s  v i e w e d  a s  t h e  main s o u r c e  o f  t r o p i c a l  
a g r i c u l t u r a l  t e c h n o l o g y  i n  c o n t r a s t  w i t h  t h e  c o l l a b o r a t i o n  from 
s o c i a l i s t  c o u n t r i e s  w h i c h  f o c u s  on b a s i c  r e s e a r c h ,  e q u i p m e n t  
p r o c u r e m e n t ,  and  p o s t g r a d u a t e  d e g r e e  t r a i n i n g .  
4.1 G e n e r a l  C o n s t r a i n t s  
A c r i t i c a l  f a c t o r  a f f e c t i n g  t h e  p o s i t i v e  impact  o f  t h e  C G I A R  
s y s t e m  i s  t h e  s e r i o u s n e s s  w i t h  which  M I N A G  views t h i s  c o l l a b o r a -  
t i o n .  A l s o  t h e  c e n t r a l l y  p l a n n e d  system makes t h e  r e s e a r c h -  
e x t e n s i o n - p r o d u c e r  p i p e l i n e  v e r y  d i r ec t .  When a CGIAR-related 
t e c h n o l o g y  i s  o f f i c d a l l y  a p p r o v e d t  it i s  a c t u a l l y  a g a i n s t  t h e  law 
n o t  t o  c o m p l y  w i t h  i t ,  a n d  i t s  a d o p t i o n  can  b e  v i r t u a l l y  
i n s t a n t a n e o u s  and u n i v e r s a l .  
M I N A G  o f f i c i a l s  i d e n t i f i e d  several  c o n s t r a i n t s  t o  c o o p e r a -  
t i o n  w i t h  t h e  C G I A R  centers:  t h e i r  own f i n a n c i a l  l i m i t a t i o n s ,  
t r a v e l  r e s t r i c t i o n s  and  c o m m u n i c a t i o n  d i f f i c u l t i e s .  D u r i n g  t h e  
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l a s t  f i v e  years ,  budge t  c o n s t r a i n t s  have become a r e a l i t y  i n  
Cuban research  i n s t i t u t i o n s .  P r i o r  t o  t h a t ,  c o s t  was seldom an 
i s s u e  and many research  programs were c a r r i e d  out  w i t h o u t  a 
formal  budget. P a r t l y  because of t h e  drop i n  w o r l d  sugar  p r i c e s ,  
a u s t e r i t y  programs have been implemented, and a c t u a l  budget 
cutbacks have taken place. T h i s  i s  p a r t i c u l a r l y  c r i t i c a l  when 
dec id ing  t o  send t r a i n e e s  t o  faraway c e n t e r s  such a s  I R R I  and 
I I T A .  Continuing t h e  p r a c t i c e  o f  covering t h e  l o c a l  expenses of 
C I A T  s c i e n t i s t s  while  i n  Cuba i s  now i n  question. 
Travel  t o  C I A T  was seve re ly  a f f ec t ed  when d ip lomat ic  
r e l a t i o n s  were suspended between Cuba and Colombia. C I A T  has  se t  
u p  some mechanisms t o  overcome these  r e s t r i c t i o n s  and minimize 
de l ays  i n  Panama. Col labora t ion  w i t h  C I P  and CIMMYT i s  
unaf fec ted  because of d ip lomat ic  r e l a t i o n s  w i t h  P e r u  and Mexico, 
and d i r e c t  f l i g h t s  t o  b o t h  count r ies .  Communications by mai l ,  
te lephone and t e l e x  a r e  d i f f i c u l t  and slow, posing major 
o p e r a t i o n a l  c o n s t r a i n t s  t o  c o l l a b o r a t i o n  w i t h  any i n t e r n a t i o n a l  
c e n t e r .  
I n  a d d i t i o n ,  t h e  c e n t r a l l y  planned s y s t e m  based on f ive-year  
p l ans  poses a c o n s t r a i n t  t o  major i n i t i a t i v e s  d u r i n g  a r u n n i n g  
plan. Adherence t o  f ive-year  plan goa l s  i s  very s t r i c t  and only 
f a c t o r s  beyond c o n t r o l ,  such a s  adverse weather o r  i n t e r n a t i o n a l  
p r i c e  f l u c t u a t i o n s ,  a r e  acceptab le  excuses f o r  non-compliance 
w i t h  t h e  goals.  On t h e  o t h e r  hand, when CGIAR-related research  
and t r a i n i n g  a r e  incorporated i n t o  t h e  f ive-year  plan,  compliance 
i s  v i r t u a l l y  guaranteed. 
The fo l lowing  s e c t i o n s  desc r ibe  t h e  C G I A R - M I N A G  col labo-  
r a t i o n  by commodities. Much of t h e  informat ion  was gathered 
d u r i n g  t h e  authors '  visi ts  t o  t h e  M I N A G  r e sea rch  i n s t i t u t e s  a s  
well a s  w r i t t e n  r e p o r t s  suppl ied  d u r i n g  those  visits. O f  s p e c i a l  
value were t h e  I n s t i t u t e  r e p o r t s  i n  "Reunion de Balance d e  l a s  
Inves t igac iones  Agropecuarias" ( M I N A G ,  19841, and a background 
c 
document prepared by M I N A G  o f f i c i a l s  s p e c i f i c a l l y  f o r  t h i s  review. 
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4.2 Rice 
The f i r s t  c o n t a c t  be tween  t h e  C G I A R  s y s t e m  and  Cuba was w i t h  
I R R I  i n  1967. A t  t h a t  t ime, Cuba p l a n t e d  c o n s i d e r a b l y  more r ice  
t h a n  c u r r e n t l y ;  180,000 ha w i t h  an a v e r a g e  y i e l d  o f  2.2 t / h a .  
The c r o p p i n g  s y s t e m  was  d i r e c t  s e e d e d  and  i r r i g a t e d  u s i n g  t a l l -  
s t a t u r e d  U.S. v a r i e t i e s  w i t h  h i g h  g r a i n  q u a l i t y ,  b u t  s u s c e p t i b l e  
t o  t h e  h o j a  b l a n c a  d i s e a s e .  T h e r e  a r e  t w o  r i c e  p l a n t i n g s  a year: 
t h e  win ter  p l a n t i n g  ( " s i e m b r a  d e  f r i o n ) ,  f rom December t o  
F e b r u a r y ,  w i t h  25 p e r c e n t  o f  t h e  a r e a ,  and t h e  s p r i n g  p l a n t i n g ,  
( " s i e m b r a  d e  p r i m a v e r a " ) ,  f rom March t o  August.  V i r t u a l l y  a l l  
i r r i g a t e d  r i c e  is  p roduced  by e i g h t  l a r g e  s t a t e  f a r m s .  S m a l l  
a r eas  o f  u p l a n d  r ice  a r e  p l a n t e d  by i n d i v i d u a l  farmers, b u t  t h e s e  
a re  n o t  i n c l u d e d  i n  p r o d u c t i o n  and a r e a  s t a t i s t i c s .  The a r e a  
p l a n t e d  t o  r i ce  a t  p r e s e n t  i s  est imated t o  be 140 ,000  h e c t a r e s .  
The d e c r e a s e  i n  a r e a  h a s  been due  t o  t h e  need  t o  i n c o r p o r a t e  
a d d i t i o n a l  l a n d  i n t o  s u g a r c a n e  p r o d u c t i o n .  
4.2.1 Germplasm 
I R R I  and C I A T  h a v e  been  i n t r o d u c e d  and  t e s t e d  i n  Cuba. O f  t h e s e ,  
1 ,726  a r e  i n  M I N A G ' S  ge rmplasm bank and 9 have  been  r e l e a s e d  a s  
c o m m e r c i a l  v a r i e t i e s .  The r e l e a s e d  v a r i e t i e s  p r e s e n t l y  i n  u s e  
c o v e r  100  p e r c e n t  o f  Cuba's r i c e  a r e a .  
S i n c e  1967,  a t o t a l  o f  15,207 r i c e  v a r i e t i e s  and l i n e s  f rom 
The i n i t i a l  r e l e a s e  was IR8,  i n  s p i t e  o f  i t s  p o o r  g r a i n  
q u a l i t y  and s u s c e p t i b i l i t y  t o  w t o d a  -. S u b s e q u e n t  
r e l e a s e s  were I R  490-9-33 and  I R  800-C9. A few years  l a t e r ,  
CICA-4 was r e l e a s e d ,  c o m b i n i n g  s h o r t  s t a t u r e ,  h i g h  y i e l d s  w i t h  
good g r a i n  q u a l i t y  and  t o l e r a n c e  t o  -. T h i s  
v i r t u a l l y  e l i m i n a t e d  s o g a t a  and h o j a  b l a n c a  a s  l i m i t i n g  f a c t o r s .  
Not a l l  t h e  C G I A R  r i ce  ge rmplasm came d i r e c t l y  f r o m  I R R I  o r  
C I A T .  C o l l a b o r a t i o n  w i t h  t h e  N a t i o n a l  Rice Program o f  P e r u  
p roduced  t h e  r e l e a s e  o f  t h e  Naylamp v a r i e t y  i n  1972. Naylamp i s  
a c lose  r e l a t i v e  o f  CICA-4 and  i t  d o u b l e d  r i ce  y i e l d s  i n  t h e  
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Coast of Pe ru .  Another Peruvian-related r e l e a s e  is 5-112 (known 
i n  P e r u  a s  PNA-112) which i s  more t o l e r a n t  t o  s a l i n i t y t h a n  o t h e r  
sho r t - s t a tu red  commercial v a r i e t i e s .  Another s a l t - t o l e r a n t  l i n e ,  
Caribe,  a s e l e c t i o n  from t h e  Thai v a r i e t y  H5, was subsequent ly  
r e l eased  a s  wel l  a s  t h e  I R R I  l i n e ,  I R  1529-430-3-2-1. 
I n  1980, a s i g n i f i c a n t  y i e l d  breakthrough was obtained w i t h  
t h e  r e l e a s e  of J-104, s e l e c t e d  from a Peruvian segrega t ing  l i n e  
whose y i e l d  averages 1 t / ha  more than o t h e r  v a r i e t i e s .  I n  1982, 
a c r o s s  of I R  1529-430-3-2-1 and a USSR l i n e  ( B i n i r  5223) 
produced "Amistad 82," named a s  an example of  i n t e r n a t i o n a l  
co l l abora t ion .  I t s  main a t t r i b u t e  i s  e a r l y  ma tu r i ty  (107 days 
f o r  t h e  s p r i n g  p l an t ing  and 120 days f o r  t h e  winter p lan t ing) .  
Amistad 82 i s  a t  t h e  ex tens ion  (p re - r e l ease )  s t a g e  w i t h  about 
1,000 ha planted a n d  y i e l d s  of 6.5 t /ha .  Its s h o r t e r  
du ra t ion  pe rmi t s  cons ide rab le  sav ings  i n  both i r r i g a t i o n  water  
and n i t rogen  f e r t i l i z e r .  Furthermore, i t  w i l l  p e r m i t  double 
cropping of r i ce .  P re sen t ly  r i c e  i s  r o t a t e d  w i t h  beans o r  
p a s t u r e s  o r  used a s  a c a t c h  crop between sugarcane rep lan t ings .  
The Cuban Rice I n s t i t u t e  cont inues  t o  r ece ive  many o f  t h e  
I R R I  a n d  C I A T  network t r i a l s .  Col laborat ion w i t h  two c e n t e r s  is 
considered complementary r a t h e r  than competi t ive.  I R R I  is  v iewed  
a s  t h e  p re fe r r ed  source,  e s p e c i a l l y  i n  r e l a t i o n  t o  s a l i n i t y  
t o l e r a n c e  and g r a i n  q u a l i t y ,  whi le  C I A T  m a t e r i a l s  a r e  more 
r e l e v a n t  f o r  d i s e a s e  and i n s e c t  to le rance .  
Cont inui ty  of t h i s  germplasm p i p e l i n e  i s  considered v i t a l .  
Cuban r i c e  s c i e n t i s t s  would p r e f e r  r ece iv ing  seg rega t ing  
populat ion a t  t h e  F3 l e v e l  r a t h e r  than only advanced l i n e s  both 
from I R R I  and C I A T .  Advanced breeding l i n e s  previous ly  screened 
f o r  a t t r i b u t e s  not  n e c e s s a r i l y  important  t o  Cuban cond i t ions ,  
l i m i t  t h e  p o s s i b i l i t y  of s e l e c t i n g  f o r  s p e c i f i c  t r a i t s  of l o c a l  
importance. Cuban r i c e  r e sea rche r s  would a l s o  l i k e  t h e  
oppor tuni ty  t o  s e l e c t  segrega t ing  m a t e r i a l s  d u r i n g  visits t o  both 
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centers. P r e s e n t l y  80 percent  o f  t h e i r  b r e e d i n g  l i n e s  a r e  f r o m  
l o c a l  c r o s s e s  and  t h e  rest f rom t h e  C G I A R  p i p e l i n e .  
4.2.2 Technology and methodology 
t r a i n i n g  of Cuban r i c e  s c i e n t i s t s  a t  I R R I  and  C I A T ,  t h e  f o l l o w i n g  
t e c h n o l o g i e s  o r  m e t h o d o l o g i e s  have  been  i n c o r p o r a t e d  i n t o  t h e  
r i c e  r e s e a r c h  system: 
o V a r i e t a l  screening f o r  t o l e r a n c e  t o  pyricu3ariar 
o Wate r  l e v e l i n g ,  a f t e r  Dr. J e n n i n g s  i d e n t i f i e d  it a s  a 
Through v i s i t s  o f  C G I A R  s c i e n t i s t s ,  a s  wel l  a s  t h r o u g h  t h e  
s a l i n i t y ,  &$&Q&.& and h o j a  blanca.  
m a j o r  c o n s t r a i n t .  P re sen t ly  a b o u t  18 percent  of t h e  r i c e  
a r e a  i s  considered c o r r e c t l y  water- leveled a n d  a l a r g e r  
p r o p o r t i o n  leve led  t o  a n  a c c e p t a b l e  d e g r e e .  
o C u t  i r r i g a t i o n  w a t e r  a t  50 percent  f l o w e r i n g .  T h i s  
c o n c e p t  o r i g i n a t e d  d u r i n g  a visi t  t o  a n  I R R I  w a t e r  
management e x p e r i m e n t .  A l though  it i s  n o t  a u n i v e r s a l  
r ecommenda t ion ,  i t  r e p o r t e d l y  works  well  on many Cuban 
r i c e  s o i l s  and  h a s  r e d u c e d  w a t e r  use.  T h i s  h a s  
p rompted  r e s e a r c h  on c u t t i n g  i r r i g a t i o n  e a r l i e r  and  i n  
some a r e a s  no y i e l d  l o s s e s  have  been r e p o r t e d  when t h e  
l a s t  a p p l i c a t i o n  i s  g iven  a t  t h e  i n i t i a t i o n  o f  f l o w e r i n g .  
T h i s  t e c h n o l o g y  i s  p r e s e n t l y  a t  t h e  e x t e n s i o n  (pre- 
r e l ease )  p h a s e .  
o I d e n t i f i c a t i o n  and  c o r r e c t i o n  o f  z i n c  d e f i c i e n c y .  
C o l l a b o r a t i o n  w i t h  Dr. Yoshida  resu l ted  i n  t h e  a w a r e n e s s  
o f  t h i s  p rob lem,  a s  many o f  Cuba's r i c e  s o i l s  a r e  
c a l c a r e o u s .  C r i t i c a l  l e v e l s  h a v e  been e s t a b l i s h e d  and  
z i n c  i s  r o u t i n e l y  a p p l i e d  t o  a b o u t  50 percent o f  t h e  r i c e  
g r o w i n g  area. 
a p p l i c a t i o n  leve ls .  Phosphorus  is now recommended t o  be  
a p p l i e d  t o  every o t h e r  r i c e  c rop .  
o F e r t i l i z e r  management s t u d i e s  have d e c r e a s e d  p h o s p h o r u s  
4.2.3 Research o r g a n i z a t i o n  
T r a i n i n g  a t  I R R I  and  C I A T  made Cuban r ice  s p e c i a l i s t s  more 
a w a r e  of  t h e  n e e d s  f o r  a m u l t i d i s c i p l i n a r y  a p p r o a c h ,  i n s t e a d  o f  
t h e  t r a d i t i o n a l  " b r e e d i n g  p l u s  p a t h o l o g y "  a p p r o a c h ,  T h e i r  
i n i t i a l  r e s e a r c h  impac t  p roduced  enough c r e d i b i l i t y  t o  increase 
t h e  s t a f f  o f t h e  r i c e  i n s t i t u t e  f r o m  3 s c i e n t i s t s i n 1 9 6 9 t o 3 8  
a t  present .  The  p rogram is  now o r g a n i z e d  a s  t h e  Rice R e s e a r c h  
I n s t i t u t e  w i t h  f o u r  e x p e r i m e n t  s t a t i o n s .  The p r e s e n t  research 
o r g a n i z a t i o n  i s  wel l  geared f o r  c o l l a b o r a t i o n  w i t h  t h e  C G I A R  
system. 
The  r i c e  i n s t i t u t e  h a s  a l o n g  h i s t o r y  of  t e c h n i c a l  
p u b l i c a t i o n s  w h i c h  a p p e a r  m o s t l y  i n  t h e  j o u r n a l  " C i e n c i a  y 
T e c n i c a , "  p u b l i s h e d  since 1978  and a more  a p p l i e d  " B o l e t i n  d e  
Resenas  Arroz"  s i n c e  1980. 
4.2.4 T r a i n i n g  and  i n f o r m a t i o n  
T r a i n i n g  h a s  been a m a j o r  c o n t r i b u t i o n  o f  I R R I  and  C I A T .  A 
t o t a l  of 15 Cuban r i c e  researchers  h a v e  received t r a i n i g  a t  I R R I  
s i nce  1972. I n  a d d i t i o n ,  n i n e  o t h e r s  h a v e  r e c e i v e d  t r a i n i n g  a t  
C I A T  s ince  1978. The  d i s c i p l i n e s  i n c l u d e d  b r e e d i n g ,  agronomy,  
g r a i n  q u a l i t y ,  s o i l  c h e m i s t r y ,  p l a n t  p h y s i o l o g y ,  p l a n t  p a t h o l o g y ,  
e n t o m o l o g y ,  and  b i o m e t r i c s  a t  I R R I ,  p l u s  b r e e d i n g ,  agronomy a n d  
p r o d u c t i o n  a t  C I A T .  The l eve l s  o f  t r a i n i n g  i n c l u d e d  r i ce  
p r o d u c t i o n  c o u r s e s ,  s p e c i a l i z e d  t r a i n i n g  a n d  v i s i t i n g  sc ien t i s t s .  
All s p e c i a l i s t s  t r a i n e d  a t  I R R I  and C I A T  a r e  p r e s e n t l y  w o r k i n g  i n  
t h e  r i c e  program. 
I R R I  and  C I A T  r i ce  d o c u m e n t a t i o n  i s  received r e g u l a r l y ,  and  
a l t h o u g h  l a t e ,  it i s  much a p p r e c i a t e d .  They a re ,  however, 
u n a w a r e  o f  recent  I R R I  books ,  and have e x p r e s s e d  c o n c e r n  t h a t  
Cubans a r e  seldom i n v i t e d  t o  I R R I  workshops ;  fo r  example,  t h e  o n e  
on w e t l a n d  s o i l s  i n  1984, T h e i r  i n t e re s t  i n  r i ce  c l e a r l y  e x t e n d s  
b e y o n d t h e  r e c e i p t  o f  g e r m p l a s m  a n d  t h e y  f e e l  o f t e n  l e f t  o u t  o f  
i m p o r t a n t  c o n f e r e n c e s .  
4.2.5 R e l a t i o n s h i p s  
The c o m b i n a t i o n  o f  I R R I  and  C I A T  is h i g h l y  c o m p l e m e n t a r y  t o  
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t h e  Cuban n a t i o n a l  r i c e  program. Al though  v i r t u a l l y  a l l  t h e  r i ce  
i s  p roduced  i n  h i g h - i n p u t  s t a t e  farms, t h e  p r o d u c t s  o f  smal l  
f a r m - o r i e n t e d  research f r o m  C G I A R  c e n t e r s  have  been  s u c c e s s f u l l y  
a p p l i e d .  I t  i s  r e l e v a n t  t o  n o t e  t h a t  C I A T ' s  r e g i o n a l  r i c e  
program d o e s  n o t  p r o v i d e  t h e  d e p t h  and b r e a d t h  r e q u i r e d  by Cuba. 
4.2.6 Main c o n c e r n s  
1) t h e  management of s a l i n e  r i c e  s o i l s ;  2)  i m p r o v i n g  f e r t i l i z e r  
n i t r o g e n  r e c o v e r y ;  3)  p r o v i d i n g  s t i m u l i  f o r  h i g h e r  r ice  y i e l d s  i n  
t h e  e m p r e s a s ;  and 4) i m p r o v i n g  i r r i g a t i o n  w a t e r  management. The 
C G I A R  system a n d  a s s o c i a t e d  c e n t e r s  can c o l l a b o r a t e  w i t h  t h e  
f i r s t  t w o  issues by p r o v i d i n g  more ge rmplasm w i t h  s a l i n i t y  
t o l e r a n c e  f rom I R R I  and C I A T ;  i r r i g a t i o n  management t e c h n i q u e s  
f rom IIMI; s o i l  management i n  w e t l a n d s  t h r o u g h  IBSRAM; and  
n i t r o g e n o u s  f e r t i l i z e r  m a n u f a c t u r i n g  t e c h n o l o g y  f rom IFDC. 
P a r t i c i p a t i o n  i n  I R R I ' s  INSFFER n e t w o r k  f o r  f e r t i l i z e r  e f f i c i e n c y  
i s  desired.  They a r e  i n t e re s t ed  i n  s u l f u r - c o a t e d  u r e a  and u r e a  
s u p e r g r a n u l e  m a n u f a c t u r i n g  and i n  t h e  INSFFER n i t r o g e n  p l a c e m e n t  
t e c h n o l o g y .  
The present  new c o n c e r n s  o f  Cuban r i c e  researchers  f o c u s  on  
4.3 Beans  
C o l l a b o r a t i o n  w i t h  C I A T ' s  Bean Program s t a r t e d  i n  1977 and 
was f o r m a l i z e d  w i t h  a "convenio" i n  1979. A t  t h a t  t ime, Cuba was 
i m p o r t i n g  a b o u t  90 percent  o f  i t s  t o t a l  b l a c k  bean  requirements, 
and  beans d i d  n o t  receive h i g h  p r i o r i t y  i n  MINAG'S p l a n s .  
Germplasm and t r a i n i n g  have  d r a s t i c a l l y  changed t h e  p i c t u r e  
w i t h i n  a few y e a r s .  Ac t iv i t i e s  a r e  centered a t  E l  Tomegufn 
Grain E x p e r i m e n t  S t a t i o n  i n  A l q u j z a r ,  which  o p e r a t e s  a s  t h e  
n a t i o n a l  h e a d q u a r t e r s  f o r  bean ,  c o r n ,  soybean  a n d  sorghum 
r e s e a r c h .  
4.3.1 Germplasm 
e v a l u a t e d  a t  E l  Tomegufn s ince  1977. 
A t o t a l  o f  2,135 C I A T  bean a c c e s s i o n s  have  been 
The s e v e n - y e a r  t r e n d ,  
shown, i n  F i g u r e  1 ,  i l l u s t r a t e s  a sharp inc rease  d u r i n g  t h e  l a s t  
t h r e e  years. I n i t i a l  work cons i s t ed  mainly of y i e l d  t r i a l s ,  
IBYAN's  of d i f f e r e n t  seed coa t  co lo r ,  followed by advanced l ines  
and screening  f o r  golden mosaic v i r u s  and b a c t e r i a l  
r e s i s t ance .  A most important  development took p l ace  i n  1984 when 
F2 popula t ions  of 20 backcrosses f o r  b a c t e r i o s i s  were s e l e c t e d  a t  
C I A T  by Ing. Beni to  Faure, a Cuban bean breeder  and D r .  Stephen 
Temple, C I A T  bean breeder.  During t h e  authors '  v i s i t ,  t w o  C I A T  
s c i e n t i s t s  and f i v e  Cuban coun te rpa r t s  were examining each l i n e  
and making on-the-spot eva lua t ions  and dec is ions .  
A t o t a l  o f  seven black bean v a r i e t i e s  have been r e l eased  out  
of t h i s  coopera t ive  program. The f i r s t  one was ICA-Pijao i n  1979 
which had a s i m i l a r  i m p a c t  t o  I R  8 i n  r i c e .  A f t e r  f i e l d  t e s t i n g  
d u r i n g  1977 and 1978, C I A T  a s s i s t e d  Cuba i n  acqu i r ing  one ton  of 
ICA-Pijao seed produced on Colombian farms. About 90 percent  of 
Cuba's bean a rea  i n  new v a r i e t i e s  is planted  t o  CIAT-type germ- 
plasm. The main t h r u s t  i s  t o  r ep lace  ICA-Pijao w i t h  b a c t e r i a l  
r e s i s t a n t  v a r i e t i e s ,  overcoming t h i s  main d e f e c t  of ICA-Pijao. 
I C A  P i j a o  s t i l l  covers  80 percent  of t h e  country 's  bean area.  A 
t o t a l  of s i x  a d d i t i o n a l  v a r i e t i e s  have been r e l eased ,  among them 
ICA-Quetzal, BAT-304, Hatuey 23 ( red  coa ted) ,  and Tomegufn 1. 
BAT-304 is e a r l y  maturing and designed t o  f i t  i n  a r o t a t i o n  w i t h  
r ice.  
Segregat ing m a t e r i a l s  i n  t h e  p re sen t  germplasm p i p e l i n e ,  
s e l e c t e d  s p e c i f i c a l l y  f o r  Cuban cond i t ions  by j o i n t  CIAT-Cuban 
teams, a r e  evaluated a t  two l o c a t i o n s . ( E l  Tomeguin, Habana 
Province and a t  Velazco, i n  H o l g u f n  Province). 
4.3.2 Technology and methodology 
Bean breeding research  i n  Cuba fo l lows  a lmost  t o t a l l y  C I A T  
r e sea rch  technologies  and methodologies. No major farm-level  
agronomic technologies  have been introduced from C I A T .  T h i s  i s  
p a r t l y  d u e  t o  t h e  h i g h  i n p u t  s y s t e m  c h a r a c t e r i s t i c  of Cuba. 
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4.3.3 Research o rgan iza t ion  
m u l t i d i s c i p l i n a r y  team and w i t h  r e sea rch  concent ra t ion  i n  two 
major eco log ica l  regions.  The  team c o n s i s t s  of  15 sc ien t i s t s :  2 
breeders, 1 b a c t e r i o l o g i s t ,  1 mycologist ,  1 v i r o l o g i s t ,  p l u s  10 
part- t ime s p e c i a l i s t s  on seed production and biometr ics .  Most of  
t h e  work was t r a d i t i o n a l l y  concentrated a t  E l  Tomegufn, 
r e p r e s e n t a t i v e  of t h e  h i g h l y  f e r t i l e ,  i r r i g a t e d  Matanzas s o i l s  
w i t h  t h e  l e a s t  agronomic cons t r a in t s .  I n  1983, a new p r o j e c t  was 
e s t a b l i s h e d  a t  Velazco, Holguin, i n  t h e  e a s t e r n  region of t h e  
country involv ing  3,000 ha of i r r i g a t e d  beans produced by 
i n d i v i d u a l  farmers.  C I A T  germplasm i n t r o d u c t i o n s  now go through 
t h e  qua ran t ine  per iod a t  both l o c a t i o n s ,  t h u s  saving time. 
The  Cuban B e a n P r o g r a m i s a l s o o r g a n i z e d  a s a  
4.3.4 Train ing  and information 
a t  C I A T  s ince  1978 i n  agronomy, seed product ion,  b r e e d i n g ,  
entomology, and virology. T h i s  i n c l u d e s  both r e sea rche r s  a s  we l l  
a s  ex tens ion  workers and producers from t h e  Provinces of 
Matanzas, Guanthamo, and Ciego d e  Avila. A l l  b u t  one of these  
17 t ra inees  work i n  t h e  Cuban Bean Program. 
A t o t a l  of 17 Cuban bean s c i e n t i s t s  have received t r a i n i n g  
A noteworthy f e a t u r e  of  t r a i n i n g  a t  C I A T  i s  t h e  development 
of  a PhD equ iva len t  t h e s i s  research  a t  C I A T  by Ing .  Beni to  Faure 
conducted under t h e  superv is ion  of  D r .  Steve T e m p l e  of C I A T  and 
an adv i so r  from t h e  U n i v e r s i t y  of Havana. F i e l d  work was 
conducted a t  both C I A T  and E l  Tomegufn. The "Candidato a Doctor 
e n  Ciencias" degree w i l l  be awarded by t h e  U n i v e r s i t y  o f  Havana. 
I n  add i t ion ,  f i ve  bean courses  have been conducted i n  Cuba 
on a yea r ly  b a s i s  s ince  1980 i n  cooperat ion w i t h  C I A T  sc ien t i s t s .  
A s i x t h  course  was conducted a t  Velazco wi thout  d i r e c t  C I A T  
p a r t i c i p a t i o n .  A t o t a l  of 151 persons have received t r a i n i n g  a t  
such  courses.  P a r t i c i p a t i o n  of  C I A T  sc ient is ts  d u r i n g  t h e  course  
i s  considered h i g h l y  valuable.  The  fo l lowing  C I A T  s c i e n t i s t s  
have cont r ibu ted :  Drs. Guillermo Galvez ( a l l ) ,  Ca r los  F l o r  
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( a l l ) ,  Aart van Schoonhoven (111,  Steven Temple (11, S i l v i o  Hugo 
Orozco ( I V ) ,  Oswaldo Voysest (111) and Ce'sar Cordova (111). 
The flow of information and documentation from C I A T  is 
considered by a l l  h i g h l y  s a t i s f a c t o r y ;  t h e  n a t i o n a l  d i r e c t o r s  
made s p e c i a l  mention of t h i s  f a c e t  of t h e  c o l l a b o r a t i o n  w i t h  t h e  
cen te r s .  
4.3.5 Rela t ionships  
s ides  a s  h i g h l y  complementary, w i t h  t o t a l  coincidence of needs 
and p r i o r i t i e s .  No s p e c i f i c  concerns were voiced. P r a i s e  f o r  
t h e  e x c e l l e n t  work of Dr. Galvez was widely mentioned. I n  
add i t ion  t o  program c o n t i n u i t y  which i s  viewed a s  e s s e n t i a l ,  t h e  
main t h r u s t s  f o r  t h e  f u t u r e  a r e  t o l e r a n c e  t o  b a c t e r i o s i s  and 
mechanized harvest ing.  
The C I A T - M I N A G  r e l a t i o n s h i p s  on beans a r e  considered by both 
4.4 Cassava and Tropica l  Starchy Crops 
Collaborat ion w i t h  CIAT's  Cassava Program is  centered a t  t h e  
I n s t i t u t o  de Inves t igac ion  de Viandas Tropica les ,  most commonly 
known by i t s  old name CEMSA (Centro Experimental d e  Mejoramiento 
de Semi l l a s  Ag6micas). "Viandas" i s  a gener ic  term u s e d  i n  Cuba 
t o  encompass s t a rchy  foods l i k e  cassava, p l an ta ins ,  malanga 
i s leRa (m esculenta - t a r o ,  coco yam), malanga morada 
a m  - t a n i e r ,  y a u t i a ) ,  sweet po ta toes ,  yams 
(Dioscorea sp.) and t h e  potato.  A l l  b u t  t h e  po ta to  a r e  
considered t r o p i c a l  and t h u s  f a l l  i n  t h e  domain of CEMSA. 
Located a t  Santo Domingo, i n  V i l l a  Clara  Province, it i s  t h e  only 
n a t i o n a l  program r e l a t e d  t o  C G I A R  c rops  t h a t  is headquartered 
f u r t h e r  away than commuting d i s t a n c e  from t h e  c i t y  of Havana. 
CEMSA was e s t a b l i s h e d  i n  1967 a s  a producer of vege ta t ive ly  
propagated m a t e r i a l s  of t h e s e  crops. Research s t a r t e d  a s  a 
s i d e l i n e ,  mainly c o l l e c t i n g  na t ive  clones.  Af te r  having a 
s i g n i f i c a n t  impact on sweet po ta to  production w i t h  t h e  
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p r o p a g a t i o n  o f  t h e  " H a i t i "  v a r i e t y ,  CEMSA a t t a i n e d  n a t i o n a l  
a t t e n t i o n  and program s t a t u s  i n  1970. Its  p r o f e s s i o n a l  s t a f f  
increased f rom 3 i n  1970 t o  10 i n  1975, a n d  t o  38 i n  1985. 
I n  1975, r e s e a r c h  p r i o r i t i e s  were e s t a b l i s h e d  w i t h  g r o u p s  on 
ge rmplasm c o l l e c t i o n ,  b r e e d i n g  and  c u l t u r a l  p r a c t i c e s .  Released 
c l o n e s  o f  ma langa  i s le f ' i a  r e s u l t e d  i n  a n a t i o n a l  y i e l d  i n c r e a s e  
f r o m  5 t o  30 t / h a  between 1976 and 1980. D u r i n g  t h i s  p e r i o d ,  
CEMSA became a g e n u i n e  research i n s t i t u t i o n .  
C o l l a b o r a t i o n  w i t h  C I A T  s t a r t e d  i n  1977 w i t h  c a s s a v a  
ge rmplasm i n t r o d u c t i o n ,  t e c h n o l o g y  and  t r a i n i n g .  A t t e m p t s  a t  
c o l l a b o r a t i o n  w i t h  I I T A  s t a r t e d  i n  1982. A f o r m a l  a g r e e m e n t  was 
s i g n e d  w i t h  C I A T  i n  1979,  b u t  n o n e  h a s  b e e n  s i g n e d  w i t h  I I T A  s o  
f a r .  
4.4.1 Germplasm 
m a t e r i a l s  have been p r o v i d e d  by C I A T  t o  Cuba since 1977. Twenty  
of t h e  c l o n e s  h a v e  been  i n c l u d e d  i n  t h e  Cuban ge rmplasm bank 
w h i c h  serve a s  p a r e n t s  f o r  crosses done  a t  CEMSA. The h y b r i d  
seed i n t r o d u c t i o n s  f rom C I A T  number between 1,500 and 2,000 
a n n u a l l y  . 
A p p r o x i m a t e l y  426 c a s s a v a  c l o n e s  and  13,784 s e g r e g a t i n g  seed 
One c l o n e ,  CMC-40, known i n  C I A T  a s  M C o l  1468,  was re leased  
i n  1983. I n  a d d i t i o n  t o  d e s i r a b l e  y i e l d  and  q u a l i t y ,  CMC-40Ts 
e a r l y  m a t u r i t y  d e c r e a s e d  t h e  g r o w t h  p e r i o d  f rom t h e  n o r m a l  11-12 
m o n t h s  t o  8 months ,  a l l o w i n g  r o t a t i o n  w i t h  o t h e r  c r o p s  a n d  
p e r m i t t i n g  t h e  p l a n t i n g  of c a s s a v a  a t  d i f f e r e n t  t imes o f  t h e  year  
i n  o r d e r  t o  a s s u r e  a s t e a d y  s u p p l y  t o  t h e  markets. CMC-40 is 
p r e s e n t l y  grown on 2,000 ha ( o r  6 percent o f  t h e  n a t i o n a l  a r e a  
p l a n t e d )  f o l l o w i n g  i t s  r e l e a s e  l e s s  than  t w o  y e a r s  ago. A s e c o n d  
cassava c l o n e  CEMSA 74-725 was r e l e a s e d  i n  1985. Three 
a d d i t i o n a l  o n e s  a r e  a t  t h e  e x t e n s i o n  ( p r e - r e l e a s e )  p h a s e  i n  1985: 
" Jagcey  Dulce" f o r  t h e  s a l i n e  s o i l s  o f  Guantsnamo; CEMSA 4-28 and 
CEMSA 80-99. The l a t t e r  t w o  a r e  l o c a l l y  b r e d  h y b r i d s .  
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Some sweet p o t a t o  germplasm was r e c e i v e d  from I I T A  and  
p l a n t e d .  No f o l l o w - u p  by I I T A  s c i e n t i s t s  has  o c c u r r e d ,  i n  s p i t e  
of Cuban r e q u e s t s .  Communica t ion  d i f f i c u l t i e s  a r e  v e r y  s e r i o u s ,  
CEMSA h a s  a l s o  r e q u e s t e d  p l a n t a i n  and  ma langa  germplasm f r o m  I I T A  
w i t h o u t  s u c c e s s .  
4.4.2 Techno logy  and  methodology 
The ma in  i m p a c t  of C I A T ' s  Cassava  Program o n  Cuban 
a g r i c u l t u r e  h a s  been  t h e  w i d e s p r e a d  a d o p t i o n  of a g r o u p  of r a p i d  
p r o p a g a t i o n  and  a g r o n o m i c  p rac t i ces  c o l l e c t i v e l y  known a s  t h e  
"Sistema Colombiano". 
o Major f u n g a l  and  b a c t e r i a l  d i seases  h a v e  been i d e n t i f i e d  
and  methods f o r  t h e i r  c o n t r o l  h a v e  been  e s t a b l i s h e d .  
o Rapid  p r o p a g a t i o n  and  t i s s u e  c u l t u r e  t e c h n i q u e s  h a v e  b e e n  
s u c c e s s f u l  i n  e l i m i n a t i n g  b a c t e r i o s i s  from commercial 
germplasm. 
o P l a n t i n g  i n  r i d g e s ,  t h e  u s e  of l i g n i f i e d  s t a k e s  o n l y ,  
t h e i r  p lacement  a t  180°, bet ter  f e r t i l i z a t i o n  and  weed 
c o n t r o l ,  t oge the r  w i t h  h i g h - y i e l d i n g  c l o n e s  h a v e  i n c r e a s e d  
n a t i o n a l  a v e r a g e  y i e l d s  of f r e sh  c a s s a v a  from 5 t / h a  i n  1978 
t o  16 t / h a  i n  1984 on 60 p e r c e n t  o f  t h e  area,  Coupled w i t h  
a n  i n c r e a s e  i n  a rea  p l a n t e d  from 20,000 t o  34,000 ha  o v e r  
t h e  same p e r i o d ,  n a t i o n a l  p r o d u c t i o n  a lmost  q u a d r u p l e d  from 
100 k t  i n  1978 t o  394 k t  i n  1984. These estimates were 
p r o v i d e d  by Ing .  A d o l f o  Rodrfguez ,  t h e  n a t i o n a l  roo t  c rop  
research d i r ec to r .  
m u l t i p l i c a t i o n  r a t e  of s t a k e s  50-fold, g u a r a n t e e i n g  p l a n t s  
f ree  of s e e d - t r a n s m i t t e d  p e s t s  and  d i seases  and  100 p e r c e n t  
c l o n a l  p u r i t y .  
n e u t r a l  and  c a l c a r e o u s  s o i l s  a r e  b e i n g  i d e n t i f i e d .  The u s e  
of Cate-Nelson c r i t i c a l  levels  has  decreased f e r t i l i z e r  r a t e  
r e c o m m e n d a t i o n s  which were o f t en  e x c e s s i v e .  
p l a n t a i n s  and  malangas, w i t h  s u c c e s s .  N a t i o n a l  
o The r a p i d  p r o p a g a t i o n  p r o c e s s  has  i n c r e a s e d  t h e  
o The n u t r i e n t  r e q u i r e m e n t s  o f  c a s s a v a ,  p a r t i c u l a r l y  i n  
o The r a p i d  c a s s a v a  p r o p a g a t i o n  method has  b e e n  a d a p t e d  t o  
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malanga y i e l d s  increased from 5 t o  30 t / h a  between 1976 and 
1980, p a r t l y  d u e  t o  adopting some f e a t u r e s  of t h e  "Sistema 
Colombiano" t o  t h i s  crop. 
4.4.3 Research o rgan iza t ion  
developed from c o n t a c t s  w i t h  C I A T .  A m u l t i d i s c i p l i n a r y  team 
evolved from a breeding-seed production program. The p r e s e n t  
CEMSA p r o f e s s i o n a l  s t a f f  c o n s i s t s  of 6 breeders ,  6 s o i l  
f e r t i l i t y - p l a n t  n u t r i t i o n i s t s ,  10 p l a n t  p r o t e c t i o n i s t s ,  8 
agronomists,  4 seed production s p e c i a l i s t s ,  an economist, an 
i r r i g a t i o n  s p e c i a l i s t ,  and a l i b r a r i a n .  Researcher time assigned 
t o  t h e  var ious  c rops  ref lects  t h e  n a t i o n a l  p r i o r i t i e s  w i t h i n  
t r o p i c a l  s t a r chy  foods. I n  f u l l - t i m e  e q u i v a l e n t s  they are:  
p l a n t a i n  and bananas, 18; cassava, 9;  sweet po ta to ,  4.5; malanga 
and yams, 6.5. 
The concept of an i n t e g r a t e d  n a t i o n a l  commodity program was 
Research s u b s t a t i o n s  a r e  organized along agroecologica l  
zones. The headquar te rs  a t  Santo Doming0 is loca ted  on f e r t i l e  
Mol l i so l s  of t h e  Santa Clara  series where 30 percent  of t h e  
cassava i s  grown. A nearby s u b s t a t i o n  a t  Casca ja l  concen t r a t e s  
on p lan ta ins .  Other  s u b s t a t i o n s  i n  Ciego de Avila,  Camaggey and 
Guantenamo focus on Oxisols ,  "brown" s o i l s  and s a l i n e  s o i l s ,  
respectively. A p p l i e d  research  work i s  conducted i n  a l l  
provinces  v i a  26 model cooperat ives .  A t r a i n i n g  program was a l s o  
developed. I n  essence,  CEMSA has appl ied  t h e  concept of m u l t i -  
d i s c i p l i n a r y  and m u l t i l o c a t i o n  crop research  programs t o  a group 
of r e l a t e d  crops. 
Outside of M I N A G ,  CEMSA c o l l a b o r a t e s  w i t h  t h e  Universidad 
Cent ra l  d e  V i l l a  Clara  and t h e  I n s t i t u t o  Jorge Dimitrov i n  
Oriente. I n t e r n a t i o n a l  c o l l a b o r a t i o n  o u t s i d e  t h e  C C I A R  s y s t e m  is 
l i m i t e d  t o  pos t ing  of CEMSA a d v i s e r s  i n  Angola and Mozambique. 
4.4.4 Tra in ing  and information 
The cassava informat ion  s e r v i c e  has  s u b s t a n t i a l l y  
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s t r e n g t h e n e d  CEMSA's l i b r a r y  w h i c h  now i n c l u d e s  11,000 e n t r i e s  i n  
c a s s a v a  a l o n e .  T r a i n i n g  h a s  t a k e n  p lace  b o t h  a t  CIAT and  i n -  
c o u n t r y .  Twe lve  s t a f f  members, 9 from CEMSA and  3 p r o d u c e r s  h a v e  
r e c e i v e d  t r a i n i n g  a t  CIAT on c a s s a v a  p r o d u c t i o n ,  agronomy,  s o i l s ,  
p l a n t  p a t h o l o g y ,  p l a n t  b r e e d i n g ,  r a p i d  m u l t i p l i c a t i o n ,  t i s s u e  
c u l t u r e ,  en tomology ,  n u t r i t i o n  and  g e n e t i c  r e s o u r c e s .  Only t h e  
f i v e  most r e c e n t l y  a p p o i n t e d  CEMSA s t a f f  members h a v e  n o t  
r e c e i v e d  t r a i n i n g  a t  C I A T  b u t  p l a n s  a r e  t h a t  a l l  w i l l .  One 
p e r s o n  p a r t i c i p a t e d  i n  t h e  r o o t  c rops  p r o d u c t i o n  c o u r s e  a t  I I T A .  
Two p o s t g r a d u a t e  CEMSA c o u r s e s  were h e l d  i n  1983 and  1984 
i n  c o l l a b o r a t i o n  w i t h  C I A T .  A t o t a l  of 78 p r o d u c e r s  w i t h  a n  
" i n g e n i e r o "  degree w o r k i n g  on  s t a t e  farms and  c o o p e r a t i v e s  
p a r t i c i p a t e d .  They, i n  t u r n ,  r e p l i c a t e d  t h e  c o u r s e  a t  t h e  
p r o v i n c i a l  l e v e l  and  s u b s e q u e n t l y  reached a b o u t  400 p e r s o n s .  The 
CIAT-CEMSA t e c h n o l o g y  is t h u s  w i d e l y  used.  CEMSA s t a f f  i s  
e s p e c i a l l y  a p p r e c i a t i v e  of t h e  h i g h  q u a l i t y  of CIAT a u d i o t u t o r i a l  
m a t e r i a l s  and  i t s  c a s s a v a  p r o d u c t i o n  c o u r s e  book. 
One CEMSA soil s c i e n t i s t ,  Ing.  J u a n  Por t ie les ,  i s  c o n d u c t i n g  
research f o r  h i s  PhD-equ iva len t  degree a t  C I A T  u n d e r  t h e  
d i r e c t i o n  of D r .  R e i n h a r d t  Howelerr w i t h  p a r t  of t h e  f i e l d  work 
c o n d u c t e d  a t  CEMSA. H i s  s t u d i e s  a r e  s h o w i n g  t h e  m i c r o n u t r i e n t  
r e q u i r e m e n t s  of c a s s a v a  i n  t h e  c a l c a r e o u s  S a n t a  Clara c l a y  s o i l s ,  
and  t h a t  c o n t i n u o u s  c a s s a v a  c u l t i v a t i o n  is p o s s i b l e  i n  these r i c h  
s o i l s  w i t h o u t  t h e  need  of r o t a t i o n  w i t h  o t h e r  crops. 
4.4.5 R e l a t i o n s h i p s  
CEMSA s t a f f  v i e w s  i t s  r e l a t i o n s h i p  w i t h  C I A T  a s  e x c e l l e n t  
and  w i t h  IITA as d i s a p p o i n t i n g .  C o n t i n u i t y  of CIAT c o l l a b o r a t i o n  
is deemed e s s e n t i a l ,  n o t  o n l y  i n  t h e  i n t e r c h a n g e  of germplasm, 
t e c h n o l o g i e s  and  t r a i n i n g  b u t  also i n  more s p e c i f i c  i s s u e s .  
These i n c l u d e  s t r e n g t h e n i n g  en tomology ,  s o i l  f e r t i l i t y  and 
c a s s a v a  u t i l i z a t i o n  research. The d e v e l o p m e n t  of new 
l a b o r a t o r i e s  fo r  s o i l  and  p l a n t  a n a l y s i s  i s  v iewed  by CEMSA as 
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r e q u i r i n g  C I A T ' s  h e l p  i n  i n s t a l l i n g  t h e  H u n t e r - t y p e  semi- 
a u t o m a t e d  t e c h n o l o g y .  
C a s s a v a  u t i l i z a t i o n  i s  becoming a m a j o r  conce rn .  P r o d u c t i o n  
s u r p l u s e s  a r e  b e g i n n i n g  t o  a p p e a r ,  and  c a s s a v a  f l o u r  i s  b e i n g  
i n t r o d u c e d  i n  t h e  b a k i n g  o f  c o o k i e s  and i n  p a s t a  f o r  p i z z a ,  
s u b s t i t u t i n g  i n  b o t h  c a s e s  u p  t o  10 t o  15 p e r c e n t  o f  wheat f l o u r .  
C a s s a v a  i s  a p o t e n t i a l  i m p o r t  s u b s t i t u t e  f o r  a n i m a l  feed and  i s  
v i e w e d  a s  a m a j o r  t h r u s t  f o r  t h e  f o l l o w i n g  quinquennium.  C I A T  
s h o u l d  be i n  a good p o s i t i o n  t o  p r o v i d e  t h e  necessary c o l l a b o -  
r a t i o n .  
CEMSA i s  v e r y  i n t e r e s t e d  i n  e s t a b l i s h i n g  s t r o n g  t i e s  w i t h  
I I T A  on ma langa  and  p l a n t a i n s ,  b u t  n o t  on D i o n  yams. An 
o v e r t u r e  f rom I I T A  toward f o r m a l i z i n g  c o l l a b o r a t i o n  would  be a 
v e r y  p o s i t i v e  s t e p .  
CEMSA s t a f f  were d e l i g h t e d  w i t h  t h e  news t h a t  C I P  now h a s  
t h e  C G I A R  manda te  on sweet p o t a t o e s .  The good r e l a t i o n s h i p  w i t h  
C I P  on p o t a t o  research a u g u r s  well f o r  s i m i l a r  c o l l a b o r a t i o n  on 
t h i s  v e r y  i m p o r t a n t  Cuban c rop .  O f  spec i f i c  i n t e re s t  i s  
resis tance t o  t h e  i n sec t  ~QCU-. 
There  i s  a c e r t a i n  amount  o f  d i s c r e p a n c y  between t h e  C I A T  
"low i n p u t "  a p p r o a c h  a n d  t h e  "h igh  i n p u t "  p h i l o s o p h y  e v i d e n t  i n  
m o s t  Cuban c r o p s .  A l though  c a s s a v a  i s  p robab ly  t h e  l e a s t  i n p u t -  
o r i e n t e d  of major Cuban c r o p s ,  it i s  i r r i g a t e d  d u r i n g  t h e  
e s t ab l i shmen t  phase  ( u s u a l l y  2 t o  3 t imes),  receives heavy  
f e r t i l i z a t i o n - a n  average o f  1.3 t / h a  o f  NPK f e r t i l i z e r .  Wi th  
t h e  u s e  o f  t h e  " c a r t o g r a m a n  based on s o i l  t e s t s  a n d  t h e  Cate- 
Nelson methods ,  recommended r a t e s  have been  r e d u c e d  by o n e - t h i r d .  
A s  CEMSA s o i l  f e r t i l i t y  s p e c i a l i s t s  f o c u s  on c r i t i c a l  s o i l  t e s t  
l e v e l s  f o r  major c a s s a v a - p r o d u c i n g  soils, t h e  low i n p u t  
p h i l o s o p h y  may g a i n  momentum. Reducing f e r t i l i z e r  ra tes  i s  o n e  
o f  t h e  most d i s p u t e d  r e c o m m e n d a t i o n s  by t h e  s t a t e  farm and 
c o o p e r a t i v e  directors. T h i s  s i t u a t i o n  is  v e r y  s i m i l a r  t o  t h a t  
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found  w i t h  U.S. fa rmers ;  t h e  e x t e n s i o n  s e r v i c e  recommends t h a t  no 
more p h o s p h o r o u s  be a p p l i e d  t o  s o i l s  t h a t  h a v e  reached  v e r y  h i g h  
s o i l  t e s t  levels.  
4.5 T r o p i c a l  P a s t u r e s  
The a r e a  d e v o t e d  t o  p a s t u r e  p r o d u c t i o n  i n  Cuba (2.5 m i l l i o n  
ha  of c u l t i v a t e d  p a s t u r e s  p l u s  3.5 m i l l i o n  h a  of " n a t u r a l "  
p a s t u r e s )  e n c o m p a s s e s  t w o - t h i r d s  of t h e  c o u n t r y ' s  l a n d  a rea ,  
s e v e r a l  times t h a t  d e v o t e d  t o  s u g a r c a n e  (1.4 m i l l i o n  ha). C a t t l e  
p r o d u c t i o n  systems i n  Cuba a re  p r o b a b l y  t h e  most i n t e n s i v e  found  
i n  t h e  t r o p i c s  a t  a l a r g e  scale.  A p p r o x i m a t e l y  1.2 m i l l i o n  h a  of 
c u l t i v a t e d  p a s t u r e s  c o n s i s t s  o f  s p r i n k l e - i r r i g a t e d  g u i n e a  g r a s s  
(Pan icum m&mu.m) which  r e c e i v e  300 k g  N/ha/yr ,  a n n u a l  
a p p l i c a t i o n s  of p h o s p h o r u s  and p o t a s s i u m ,  and  a n i m a l  manure  e v e r y  
two t o  t h r e e  y e a r s .  D a i r y  o r  d u a l  p u r p o s e  c a t t l e  a re  housed  i n  
i m p r e s s i v e  f a c i l i t i e s  where t h e y  r e c e i v e  u r e a ,  molasses, c o r n  and  
s o y b e a n s ,  c h i c k e n  manure  and  c u t  forage  s u p p l e m e n t a t i o n .  M i l k  
p r o d u c t i o n  e n t e r p r i s e s  a r e  c o n c e n t r a t e d  on  t h e  b e t t e r  s o i l s ,  
c a p a b l e o f p r o d u c i n g 1 5 t o 2 0 t / h a  o f  p a s t u r e  d r y  m a t t e r  p e r  y e a r  
w i t h  f e r t i l i z a t i o n  and  i r r i g a t i o n .  A t  t h e  o t h e r  extreme, p u r e  
beef p r o d u c t i o n  fa rms  a r e  loca ted  i n  less f a v o r a b l e  s o i l s  and  
u s e  l o w e r  l e v e l s  o f  i n p u t s .  The m a i n  p a s t u r e  s p e c i e s  i n  a r eas  
w i t h o u t  i r r i g a t i o n  a r e  B w m  m&@&m and  w. 
P a s t u r e  d e t e r i o r a t i o n  i s  c o n s i d e r e d  a major problem. About 
200,000 ha a r e  seeded  e v e r y  year of which  130,000 a r e  d e g r a d e d  
p a s t u r e s ,  and  70,000 ha a r e  new l a n d s  b r o u g h t  i n t o  p a s t u r e  
p r o d u c t i o n  m a i n l y  from s e c o n d a r y  f o r e s t  o r  b r u s h  (manigua) .  T h i s  
s i g n i f i c a n t  amount  of a n n u a l  l a n d  c l e a r i n g  r e f l e c t s  t h e  need  f o r  
i n c r e a s i n g  milk and b e e f  p r o d u c t i o n .  The r a t e  of r e s e e d i n g  of 
c u l t i v a t e d  p a s t u r e s  r e l a t i v e  t o  t h e  t o t a l  a r e a  p l a n t e d ,  however ,  
i s  a b o u t  5 p e r c e n t  per  yea r .  T h i s  s u g g e s t s  e i t he r  a n  e x t r e m e l y  
l o n g  p e r s i s t e n c e  of c u l t i v a t e d  p a s t u r e s  (20 y e a r s ) ,  o r  a n  
i n a d e q u a t e  r a t e  of p a s t u r e  r e s e e d i n g .  
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C o n t a c t s  w i t h  CIAT ' s  T r o p i c a l  P a s t u r e  Program began  i n  1977 
a t  t h e  time i t  was b e i n g  r e o r g a n i z e d  i n t o  i t s  p r e s e n t  form. W i t h  
o n l y  20 p e r c e n t  of Cuba's s o i l s  b e i n g  a c i d ,  t h e  low i n p u t  
a p p r o a c h  o f  CIAT's p r o g r a m  d i d  n o t  seem t o  f i t  w e l l  w i t h  t h e  
Cuban sys t em.  The p o s s i b i l i t y  of u s i n g  l e g u m e s  t o  decrease cos t s  
and  t h e  f o c u s  on  m a r g i n a l  s o i l s ,  however ,  s p a r k e d  t h e  i n t e r e s t  of 
Cuban p a s t u r e  s p e c i a l i s t s  and  t h e  M i n i s t e r  o f  A g r i c u l t u r e  a s  
well . 
M I N A G ' S  I n s t i t u t o  d e  I n v e s t i g a c i o n e s  d e  P a s t o s  y F o r r a j e s ,  
founded  i n  1976, l o c a t e d  o u t s i d e  Havana, c o o r d i n a t e s  p a s t u r e s  
research i n  Cuba. It h a s  11 s u b s t a t i o n s  t h r o u g h o u t  t h e  c o u n t r y .  
I t  a l s o  c o l l a b o r a t e s  w i t h  th ree  key  research i n s t i t u t e s  of t h e  
M i n i s t r y  of Higher  E d u c a t i o n :  t h e  I n d i o  Hatuey  F o r a g e  E x p e r i m e n t  
S t a t i o n  i n  P e r i c o ,  Matanzas; t h e  P a s t u r e  F e r t i l i z a t i o n  S t a t i o n  i n  
B a r a j a g u a ,  C i e n f u e g o s ;  and  t h e  I n s t i t u t o  d e  C i e n c i a  Animal  ( I C A )  
j u s t  o u t s i d e  Havana. C o l l a b o r a t i o n  w i t h  CIAT h a s  c e n t e r e d  on 
germplasm, t e c h n o l o g y  and  t r a i n i n g .  
4.5.1 Germplasm 
v a r i o u s  r e g i o n s  of Cuba, t o t a l l i n g  132 g r a s s  and  l e g u m e  
a c c e s s i o n s ,  p l u s  46 a d d i t i o n a l  e n t r i e s  i n  s p e c i a l - p u r p o s e  
c o l l e c t i o n s  of i n d i v i d u a l  s p e c i e s .  P l a n t  i n t r o d u c t i o n  b e g i n s  a t  
t h e  I n d i o  Hatuey  S t a t i o n ,  where  t h e  q u a r a n t i n e  f a c i l i t i e s  a r e  
loca t ed ,  a s  wel l  a s  o n e  o f  t h e  best  w g !  Qamg!uu c o l l e c t i o n s  
i n  e x i s t e n c e .  C I A T  p r o c e d u r e s  f o r  t e s t i n g  a r e  f o l l o w e d ,  u s u a l l y  
t a k i n g  a d d i t i o n a l  d a t a  beyond t h a t  s u g g e s t e d  by CIAT. The I n d i o  
F i v e  t y p e  B r e g i o n a l  t r i a l s  (ERB)  h a v e  been  p l a n t e d  i n  
Ha tuey  S t a t i o n  i s  a l s o  r e s p o n s i b l e  f o r  p r o d u c i n g  f o u n d a t i o n  seed. 
Cer t i f ied  seed i s  t h e n  p roduced  by seed p r o d u c t i o n  e n t e r p r i s e s .  
Germplasm from C I A T  o r  of o t h e r  o r i g i n  i s  p r e s e n t l y  tes ted i n  57 
ERBs t h r o u g h o u t  t h e  c o u n t r y .  
Three grasses from C I A T  a r e  a t  t h e  pre-release s t a g e .  
A ~ a r ~ ~ ~ g ~ n g a y n n u s 6 2 1  was f o u n d  n o t o n l y t o  be  a d a p t e d  t o  a c i d  
s o i l s  b u t  a l s o  t o  n e u t r a l  and  c a l c a r e o u s  o n e s ,  p r o v i d i n g  a 
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p o s i t i v e  a l t e r n a t i v e  f o r  l o w e r  i n p u t  systems t h r o u g h o u t  t h e  
c o u n t r y .  It i s  p r e s e n t l y  b e i n g  m u l t i p l i e d  a t  seed p r o d u c t i o n  
farms. Commerc ia l  r e l e a s e  i s  a n t i c i p a t e d  w i t h i n  t h e  n e x t  t w o  
y e a r s .  * w ( 1 1 p w  i s  more o r  l e s s  a t  t h e  same s t a g e  
o f  d e v e l o p m e n t  w i t h  an  a n t i c i p a t e d  r e l e a s e .  The t h i r d  grass 
species,  B r a c w  ' -, is  a l s o  a t  t h e  p r e - r e l e a s e  s t a g e  
f o r  p o o r l y  d r a i n e d  s o i l s .  A t o t a l  o f  2,100 h a  f o r  seed produc-  
t i o n  has  been p l a n t e d  t o  these three species. T h e i r  impact  is  
n o t  v i e w e d  a s  l i k e l y  t o  r e p l a c e  p a n m u  madmum i n  i r r i g a t e d  h i g h  
i n p u t  a r e a s I  b u t  t o  p r o v i d e  a l t e r n a t i v e s  t o  U g a  a&nu@ and 
err- rufa i n  r a i n f a l l - d e p e n d e n t  a r e a s  on m a r g i n a l  s o i l s .  
Among t h e  l egume  s p e c i e s  t h e  guianensis 
c u l t i v a r s  184 and 136 have p e r f o r m e d  wel l  and a r e  u n d e r  seed 
m u l t i p l i c a t i o n  i n  Guantgnamo. 
a c c e s s i o n s  a r e  a t  t h e  p r e l i m i n a r y  p h a s e s  o f  e x t e n s i o n  (espec ies  
p r o m i s o r i a s ) .  Non-CIAT a c c e s s i o n s  f o r  o t h e r  e c o s y s t e m s  s u c h  a s  
S i r a t r o  (M-m -a), Le- leucoc- and - u- (cv.  T i n a r o o )  a r e  also a t  t h e  same s t a g e .  
A l though  some g r a s s - l e g u m e  m i x t u r e s  a r e  b e i n g  tes ted  by 
p r o d u c e r s ,  i t  appears  l i k e l y  t h a t  t h e  use o f  p u r e  l egume  s t a n d s  
a s  " p r o t e i n  banks" may be  p romoted  f a s t e r  a s  a p a r t i a l  
a l t e r n a t i v e  t o  f e e d i n g  c o n c e n t r a t e s .  
Other  p r o m i s i n g  l e g u m e s  a r e  
h y b r i d  438 and Pneraria 9900. A l l  t he se  
4.5.2 Technology and methodology 
The i n t r o d u c t i o n  o f  C I A T t s  low i n p u t  t e c h n o l o g y  was q u i t e  a 
d e p a r t u r e  f rom t h e  Cuban a p p r o a c h  t o  p a s t u r e s  d u r i n g  t h e  1960s 
and  1970s. I n  t h e  words  o f  a p a s t u r e  s p e c i a l i s t ,  "it opened o u r  
eyes"  t o  c o n c e p t s  k e p t  on t h e  back b u r n e r ,  s u c h  a s  t h e  r o l e  o f  
l e g u m e s  and  t h e  need t o  become more c o s t  e f f i c i e n t .  The  c o n c e p t  
a l s o  s p u r r e d  Cubans t o  c l a s s i f y  t h e i r  p a s t u r e  a r e a s ' a c c o r d i n g  t o  
which  o f  t h e  a p p r o a c h e s  would be m o s t  s u i t a b l e .  The i n t r o d u c t i o n  
of t h i s  p h i l o s o p h y  h a s  made i m p a c t  on a r e a s  beyond a c i d  s o i l s .  A 
t o t a l  o f  15 t e c h n o l o g i e s  emanat ing from t h e  c o l l a b o r a t i o n  w i t h  
C I A T  h a v e  been a p p l i e d .  Among t h e m  are:  
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o An increased awareness of s o i l  l i m i t a t i o n s .  Wi th  a 
f a i r l y  uniform c l i m a t e  throughout most of t h e  country,  s o i l  
c o n s t r a i n t s  a r e  recognized a s  t h e  k e y  f o r  "regional iz ing" 
t h e  technology, Pas ture  s p e c i a l i s t s  have developed a t a b l e  
of phys ica l  s o i l  c o n s t r a i n t s  on pas tu re  l ands  (Table 4.1). 
From t h i s  t a b l e ,  i t  is e v i d e n t  t h a t  germplasm s e l e c t i o n  f o r  
ac id  s o i l s  only addresses  a minor i ty ,  a l b e i t  impor tan t ,  of 
Cuban p a s t u r e  areas.  
o Low d e n s i t y  pas tu re  es tab l i shment  technology, developed by 
Dr. James Spain f o r  t h e  Colombian Llanos, has  been  
successfu l ly  adapted t o  W y l p  IPUUUB CV. Likoni plankings 
i n  about 5,000 ha i n  Las Tunas Province. 
o P r o t e i n  bank concept and i t s  u t i l i z a t i o n .  
o Germplasm eva lua t ion  technology. 
o Seed production technology, i n c l u d i n g  i d e n t i f y i n g  
o More e f f i c i e n t  ways of d e t e r m i n i n g  pas tu re  f e r t i l i z a t i o n  
appropr i a t e  areas .  
recommendations. 
Table 4.1 Phys ica l  S o i l  Cons t r a in t s  i n  Pas tu re  Lands of Cuba 
Cons t r a in t s  Percent of  Area 
Source: Dr. Juan Jose  Pa re t a s ,  MINAG.  
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4.5.3 R e s e a r c h  o r g a n i z a t i o n  
The N a t i o n a l  P a s t u r e s  I n s t i t u t e  h a s  a d o p t e d  most C I A T  
research m e t h o d o l o g i e s .  The  i n c r e a s e d  awareness o f  s o i l  
l i m i t a t i o n s  h a s  p e r m i t t e d  them t o  f o c u s  t h e i r  e f f o r t s  on a more  
r e a l i s t i c  b a s i s .  C e r t a i n l y  t h e  f u t u r e  t h r u s t  o f  t h e  CIAT- re l a t ed  
program w i l l  be f o c u s e d  on t h e  e a s t e r n  p r o v i n c e s ,  w h i c h  c o n t a i n  
t h e  b u l k  o f  t h e  a c i d  s o i l s  d e v o t e d  t o  p a s t u r e s .  A s i m i l a r  
a p p r o a c h  b u t  w i t h  a d i f f e r e n t  gene t i c  base i s  n e e d e d  f o r  s h a l l o w ,  
g e n e r a l l y  c a l c a r e o u s  s o i l s .  
The research s t a f f  c o n s i s t s  o f  40 s p e c i a l i s t s ,  f o u r  o f  wh ich  
h a v e  t h e  PhD-equ iva len t  degree, and an a d d i t i o n a l  f o u r  a r e  on  
t h e i r  way t o w a r d s  t h e  degree. R e s e a r c h  s t a f f  is p r o j e c t e d  t o  
i n c r e a s e  t o 1 0 0  b y  1990 ,  a t  w h i c h  t i m e  t h e  p h y s i c a l  p l a n t  o f t h e  
i n s t i t u t e  s h o u l d  be c o m p l e t e ,  i n c l u d i n g  l a b o r a t o r i e s .  
4.5.4 T r a i n i n g  and i n f o r m a t i o n  
Cuban p a s t u r e  s c i e n t i s t s  a r e  v e r y  p l e a s e d  w i t h  t h e  f l o w  o f  
i n f o r m a t i o n  f rom C I A T ' s  T r o p i c a l  P a s t u r e s  Program. It i s  t h e i r  
main window t o  t r o p i c a l  p a s t u r e s  t e c h n o l o g y .  A p p r o x i m a t e l y  20 
members o f  t h e  program h a v e  been  t r a i n e d  a t  C I A T ,  i n c l u d i n g  s t a f f  
members o f  I n d i o  Hatuey  S t a t i o n ,  t h e  Animal  H e a l t h  I n s t i t u t e  and  
t h e  S o i l s  I n s t i t u t e .  They c o n s i d e r  t h e  c o n t i n u i t y  o f  s u c h  
t r a i n i n g  e s s e n t i a l  a n d  p l a n  t o  s e n d  m o s t  o f t h e  n e w  s t a f f  t o  C I A T  
f o r  t r a i n i n g .  
An i n t e r e s t i n g  a s p e c t  i s  t h e  l o n g - t e r m  a s s i g n m e n t  o f  
D r .  Juan  J o s e  Pare tas  t o  CIAT a s  a V i s i t i n g  S c i e n t i s t  i n  p a s t u r e  
deve lopmen t .  Not o n l y  d i d  he  c o n t r i b u t e  s i g n i f i c a n t l y  t o  t h e  
C I A T  program,  b u t  he  was i n s t r u m e n t a l  i n  a d a p t i n g  t h e  low d e n s i t y  
s e e d i n g  t e c h n o l o g y  t o  Cuba. 
U n l i k e  t h e  bean and  c a s s a v a  programs, no i n - c o u n t r y  c o u r s e s  
h a v e  been h e l d  i n  c o o r d i n a t i o n  w i t h  CIAT. T h i s  would seem a 
p o t e n t i a l l y  u s e f u l  a c t i v i t y  t o  pu r sue .  
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4.5.5 R e l a t i o n s h i p s  
I n  s p i t e  o f  major d i f fe rences  i n  t a r g e t  a r e a  and  p h i l o s o p h y ,  
t h e  C I A T - M I N A G  c o l l a b o r a t i o n  i n  t r o p i c a l  p a s t u r e s  i s  c o n s i d e r e d  
h i g h l y  b e n e f i c i a l ,  m a i n l y  d u e  t o  i t s  d i f f e r e n t  o u t l o o k  and  
methodology.  What a p p e a r s  t o  be  an  o b v i o u s  g a p  i s  a p i p e l i n e  on  
d r o u g h t - t o l e r a n t  g r a s s  a n d  l egume  ge rmplasm t o  serve t h e  non-ac id  
m a r g i n a l  s o i l s  o f  Cuba d e v o t e d  t o  p a s t u r e s .  An o b v i o u s  s o u r c e  i s  
C S I R O  A u s t r a l i a ,  p e r h a p s  v i a  C I A T .  
C o n t a c t s  w i t h  C I A T ' s  T r o p i c a l  P a s t u r e  Program h a v e  decreased 
somewhat  i n  t h e  l a s t  t w o  y e a r s .  No C I A T  p a s t u r e  s c i e n t i s t  has  
v i s i t e d  Cuba s ince 1982. They a r e  c o n c e r n e d  and  hope t h a t  
a c t i v i t i e s  c a n  be c o n t i n u e d  a n d  t h e  momentum r e e s t a b l i s h e d .  
A p a s t u r e  d e v e l o p m e n t  p rogram n e e d s  more t ime t h a n  crop 
p r o d u c t i o n  p r o g r a m s  t o  make a n  i m p a c t .  To have grasses a t  t h e  
p r e - r e l e a s e  s t a g e  t o g e t h e r  w i t h  a new o u t l o o k  and  me thodo logy  i s  
commendable  p r o g r e s s  a f t e r  o n l y  f i ve  years. I m p a c t  on beef and 
m i l k  p r o d u c t i o n  c a n  r e a s o n a b l y  b e  e x p e c t e d  i n  t h e  n e x t  few y e a r s .  
4.6 P o t a t o e s  
P o t a t o e s  a r e  a m a j o r  component  o f  t h e  Cuban d i e t  w i t h  a n  
a v e r a g e  c o n s u m p t i o n  o f  25 kg p e r  c a p i t a ,  eaten m o s t l y  a s  f r e n c h  
f r ies .  T o t a l  a r e a  p l a n t e d  i s  14,000 h a  w i t h  a v e r a g e  y i e l d s  o f  19 
t / h a .  A t o t a l  p r o d u c t i o n  o f  239 k t  p r o v i d e s  90 percent of 
Cuba's needs .  The  i m p o r t  f i g u r e  i n c l u d e s  a b a r t e r  w i t h  t h e  USSR, 
which  s h i p s  p o t a t o e s  t o  Cuba d u r i n g  t h e  summer mon ths ,  when Cuba 
h a s  noner w h i l e  Cuba s h i p s  p o t a t o e s  t o  t h e  USSR a f t e r  their 
w i n t e r  harvest .  The most i m p o r t a n t  a r eas  a r e  i n  t h e  p r o v i n c e s  of 
Havana, Ma tanzas  and  C i e g o  d e  A v i l a  p r o v i n c e s ,  a l l  on f e r t i l e ,  
i r r i g a t e d  Matanzas  c l a y .  P o t a t o e s  a re  p l a n t e d  f r o m  November 
t h r o u g h  December and  ha rves t ed  from F e b r u a r y  t o  A p r i l .  They a r e  
grown i n  r o t a t i o n  w i t h  v e g e t a b l e s ,  sweet p o t a t o e s ,  and  maize. It  
i s  a h i g h  p r i o r i t y  c r o p  ( h a v i n g  Programa P r i n c i p a l  E s t a t a l  
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s t a t u s ) ;  t h u s  o t h e r  c rops  a r e  s u b j e c t  t o  p o t a t o  p l an t ing  
dec is ions  on po ta to  land. About 90 percent  o f  po ta toes  a r e  
produced i n  s t a t e  farms. Over 50 percent of  t h e  production i s  
obtained from Havana Province, V i r t u a l l y  a l l  commercial 
v a r i e t i e s  a r e  of West European o r  North American o r ig in :  Desiree 
(30 percent  of t h e  a r e a ) ,  Red Pont iac  ( g r e a t  cooking q u a l i t y  but  
s u s c e p t i b l e  t o  l a t e - r u s t )  , Claudia,  Kennebec, Area, Baraka, and 
Mariela. S ix ty - f ive  percent  of t h e  seed i s  imported annual ly  
from Holland and Canada. F e r t i l i z a t i o n  i s  i n t e n s i v e ,  averaging 
2.6 t /ha  of  a c t u a l  NPK f e r t i l i z e r s .  I r r i g a t i o n  and p e s t  c o n t r o l  
a r e  s i m i l a r l y  intensive.  Harvest i s  semi-mechanized. 
Respons ib i l i ty  of po ta to  research  i n  Cuba is  a t  t h e  La 
Katuca S t a t i o n ,  near  t h e  Rancho Boyeros a i r p o r t  south  of t h e  
c i t y  of Havana. T h i s  n e w  s t a t i o n  i s  p a r t  of t h e  I n s t i t u t o  d e  
Inves t igac iones  d e  Hor t a l i za s ,  Granos, Papas y F i b r a s  "Li l iana  
Dimitrova." Ing. Olympia Go'mez, D i rec to r  of "Li l iana  Dimitrova", 
i s  a l s o  head of t h e  Nat ional  Pota to  Program. 
Informal  c o l l a b o r a t i o n  w i t h  C I P  began i n  1974 w i t h  t h e  
t r a i n i n g  of  t h r e e  po ta to  s p e c i a l i s t s .  No s i g n i f i c a n t  follow-up 
a c t i o n s  ensued u n t i l  1981 when a formal  agreement was signed. 
Cuba joined PRECODEPA i n  1983, t h u s  forming p a r t  of t h i s  r eg iona l  
network. 
4.6.1 Germplasm 
There has  been r egu la r  flow of  germplasm from C I P  s ince 1982 
a s  well  a s  from Canada, France, Holland, USSR, and East Germany. 
Most of t h i s  m a t e r i a l  i s  aimed a t  t h e  t r a d i t i o n a l  w i n t e r  p l an t ing  
season, f o r  w h i c h  t h e  main i n t e r e s t  i s  i n  germplasm w i t h  d i s e a s e  
r e s i s t ance .  Caribe-1, a Canadian h y b r i d ,  has  been  r e l eased r  and 
fou r  a d d i t i o n a l  ones a r e  a t  t h e  ex tens ion  (p re - r e l ease )  phase. 
The main focus of C I P  co l l abora t ion ,  however, i s  t o t a l l y  
d i f f e r e n t .  Cuba w a n t s  t o  extend p o t a t o  production i n t o  s p r i n g  and 
summer p l a n t i n g s  and is, t h e r e f o r e ,  v i t a l l y  interested i n  C I P ' s  
t h r u s t  t o w a r d s  a d a p t i n g  p o t a t o e s  t o  t h e  l o w l a n d  t r o p i c s .  
C o l l a b o r a t i o n  w i t h  Dr. David Midmore o f  CIP i s  c o n s i d e r e d  h i g h l y  
p o s i t i v e .  Over 30 c l o n e s  t e s t ed  u n d e r  h o t  t r o p i c a l  c o n d i t i o n s  i n  
t h e  S e l v a  o f  P e r u  a r e  now b e i n g  t e s t ed  i n  Cuba. 
Cuba i s  l i k e l y  t o  p l a y  t h e  l e a d  r o l e  i n  PRECODEPA on p o t a t o  
a d a p t a t i o n  f o r  t h e  t r o p i c s .  I t  is  t h e  o n l y  c o u n t r y  i n  t h i s  
n e t w o r k  where p o t a t o e s  a r e  grown a t  s e a  level. What i s  needed  i s  
w o r k i n g  r e l a t i o n s h i p s  w i t h  o t h e r  a r e a s  w i t h  s i m i l a r  e c o l o g i c a l  
c o n d i t i o n s .  An o b v i o u s  c a s e  i s  t h e . p o t a t o  g r o w i n g  r e g i o n  i n  t h e  
s t a t e s  of Sao  P a u l o  and  Parana '  i n  s o u t h e r n  B r a z i l .  T h e  c l i m a t e  
i s  s i m i l a r  b e c a u s e  t hese  s t a t e s  s t r a d d l e  t h e  T r o p i c  o f  C a p r i c o r n  
a s  Cuba does t h e  T r o p i c  o f  Cancer .  A l s o  t h e  Terra Roxa s o i l s  of 
these  s t a t e s  a r e  s t r i k i n g l y  s i m i l a r  t o  t h e  M a t a n z a s  s o i l s  o f  
Cuba . 
4.6.2 Techno logy  a n d  me thodo logy  
f a c t ,  many p a r t s  of La K a t u c a ' s  l a b  and  s c r e e n h o u s e s  s t r i k i n g l y  
resemble some o f  C I P ' s  f a c i l i t i e s  a t  La Molina.  T h e  main 
c o n t r i b u t i o n s  a r e :  
Many o f  CIP t e c h n o l o g i e s  have been r a p i d l y  a d a p t e d .  I n  
o seed p r o d u c t i o n  and  t i s s u e  cu l tu re .  
. o Rapid seed m u l t i p l i c a t i o n .  Cuba u s e s  b o t h  C I P  me thods  
and  some d e v e l o p e d  i n  F r a n c e .  
o A n t i s e r u m  d i a g n o s i s  for d e t e c t i n g  v i r u s .  
o r e s e a r c h .  
o A d a p t a t i o n  t o  t h e  h o t  t r o p i c s .  
4.6.3 R e s e a r c h  o r g a n i z a t i o n  
t h e  f o l l o w i n g  a r e a s :  2 breeders, 2 a g r o n o m i s t s ,  4 p l a n t  
p a t h o l o g i s t s ,  1 p h y s i o l o g i s t ,  1 e n t o m o l o g i s t  and  3 seed 
p r o d u c t i o n  s p e c i a l i s t s .  A s u b s t a t i o n  a t  600  m e l e v a t i o n  i n  t h e  
Escambray  m o u n t a i n s  p e r m i t s  t h e  p l a n t i n g  of a s e c o n d  c r o p  d u r i n g  
t h e  y e a r .  
The p o t a t o  t e a m  a t  La Ka tuca  c o n s i s t s  o f  1 4  researchers  i n  
99 
Regional cooperat ion i s  a major component. Through 
PRECODEPA, t h e y  work w i t h  Mexico, t h e  designated l e a d e r  f o r  
-tors research. On t h e  o t h e r  hand, t h e r e  a r e  a s p e c t s  of 
r eg iona l  cooperat ion t h a t  do not  in te res t  them: ru s t i c  s t o r a g e  
systems and t h e  use of b o t a n i c a l  seed. 
4.6.4 Tra in ing  and information 
The flow of  documentation from C I P  is considered h ighly  
s a t i s f a c t o r y .  A l l  present r e sea rch  s t a f f  have received t r a i n i n g  
a t  C I P  o r  i n  o t h e r  c o u n t r i e s  through PRECODEPA. They  have also 
conducted in-country, postgraduate  production courses  f o r  t h e  
p a s t  four  years. The  c o n t r i b u t i o n s  of C I P  s t a f f  i n  o rganiz ing  
and teaching  t h e  courses  a r e  most apprec ia ted ,  p a r t i c u l a r l y  t h e  
' c o n t r i b u t i o n  of Dr. Carmen S i r i  i n  o rgan iza t ion  and Dr. Humberto 
Mendoza i n  teaching. A t o t a l  of 120 p r o f e s s i o n a l s  from s t a t e  
farms and coopera t ives  has b e n e f i t e d  from t r a i n i n g .  
4.6.5 Rela t ionships  
was needed was a "point-man" s i m i l a r  t o  Dr. Galvez from C I A T .  
Dr. David Midmore i s v i e w e d  a s  p l a y i n g t h a t r o l e ,  w i t h  a s h a r p l y  
focused program f o r  hot  c l i m a t e  adaptat ion.  Some o f  t h e  c lones  
brought by Midmore and planted l a s t  August a r e  v e r y  promising. 
T h e i r  expec ta t ion  i s  t o  have Cuban-bred po ta to  v a r i e t i e s  i n  t h e  
near  fu ture .  
The c o l l a b o r a t i o n  w i t h  C I P  i s  considered exce l len t .  What 
4.7 Maize 
Collaborat ion w i t h  C I M M Y T  on maize s t a r t e d  r e l a t i v e l y  l a t e  
(19821, p a r t l y  because o f  t h e  low p r i o r i t y  ass igned t o  maize i n  
previous f ive-year  plans. The  r e l a t i v e l y  low p r i o r i t y  p re sen t ly  
assigned t o  t h i s  bas i c  food crop is somewhat paradoxical.  Cuba's 
maize a rea  (77,000 ha) ranks t h i r d  among food crops,  a f t e r  r i c e  
and sweet pota toes ,  and well above t h a t  devoted t o  beans, 
cassava, malanga o r  potatoes .  The average y i e l d  i s  v e r y  low (1.2 
t /ha) .  The country i s  only 19 percent s e l f - su f f i c i en t  i n  t h i s  
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cerea l .  On t h e  o t h e r  hand, Cuba has  had a well-known maize 
research  program f o r  over 40 years ,  ou t  of wh ich  e x c e l l e n t  
germplasm developed and i s  w i d e l y  u s e d  elsewhere i n  t h e  t r o p i c s  
(Cuban Yellow, Poey T-66, etc.). 
The main problem seems t o  be r e l a t e d  t o  t h e  compet i t ion  f o r  
i r r i g a t e d ,  prime land during t h e  winter season a g a i n s t  c rops  
considered of higher  p r i o r i t y  s u c h  a s  po ta toes ,  beans, and 
vegetables.  Host of t h e  maize is  harvested a s  sweet corn which 
can produce 10 t o  12 t / h a  of  e a r s  w i t h  recommended technology 
and i r r i g a t i o n .  The 60 t o  70 day growing per iod f i t s  w e l l  between 
t h e  p o t a t o  ha rves t  and p l a n t i n g  of  s u m m e r  vege tab le  crops. Most 
of t h e  corn grown f o r  g ra in ,  however, is imported. 
4.7.1 Germplasm 
presumably summer p lan t ings .  A major breeding program i s  i n  
p rogress  a t  E l  Tomegufn S t a t i o n  headed by Ing. Marcos Torres. 
It i s  an extremely complete and s o p h i s t i c a t e d  program and a most 
v i v i d  example of breeding f o r  v i r u s  r e s i s t ance .  The resul ts  
inc lude  two maize h y b r i d s  a l ready  r e l eased ,  HDT-77 and HDT-90 f o r  
production by s t a t e  farms, p l u s  three v a r i e t i e s  ( P i c h i l i n g u e  78- 
28, Across 79-21, and Across 79-25). These v a r i e t i e s  came from a 
f r ee -po l l ina t ed  v a r i e t y  t r i a l  s e n t  from C I M M Y T  from 1982-84. I n  
a d d i t i o n ,  10 l i nes  from I I T A  have a l s o  been received. No C I M M Y T  
germplasm f o r  1984-85, nor seed f o r  mul t ip ly ing  t h e  promising 
v a r i e t i e s  have been received t h u s  f a r .  
The present  t h r u s t  i s  t o  develop germplasm f o r  sp r ing , and  
4.7.2 Technology and methodology 
considered ava i l ab le .  Spacing and p l an t ing  systems a r e  ad jus t ed  
t o  those  u s e d  f o r  vege tab les  a s  a uniform standard f o r  r o t a t i o n  
i n  Matanzas s o i l s .  Recommended f e r t i l i z e r  r a t e s  a r e  i n  t h e  o rde r  
of 150 kg What 150 kg P205/ha and 80 kg K20/ha, which appear 
reasonable  f o r  phosphorus and n i t rogen-de f i c i en t  s o i l s .  The need  
for potassium is quest ionable .  G i v e n  t h e  excel lent  s o i l s  
Production technology f o r  mechanized maize production is  
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structure,  ze ro  t i l l a g e  i s  p e r f e c t l y  f e a s i b l e  f o r  an e f f i c i e n t  
maize-soybean ro t a t ion .  These  technologies  were apparent ly  
developed wi thout  C I M M Y T  i n p u t s .  
4.7.3 Research organiza t ion  
Tomegucn, who a l s o  have r e s p o n s i b i l i t y  f o r  sorghum research. 
There i s  no major outreach program o u t s i d e  t h e  s t a t i o n .  
The  c o r n  program i s  s t a f f e d  b y  f i v e  r e s e a r c h e r s  a t  El 
4.7.4 Train ing  and information 
Three maize s c i e n t i s t s  have been t r a i n e d  a t  C I A T  and t h e  
program leader  has  a t tended  PCCMA meetings i n  Cent ra l  America 
under C I M M Y T  sponsorship. Visits from f i v e  CIMMYT s c i e n t i s t s  
have been made s ince  1981. 
4.7.5 Rela t ionships  
a re  considered s a t i s f a c t o r y .  I t  appears  t h a t  both i n s t i t u t i o n s  
a r e  s t i l l  i n  t h e  process  of g e t t i n g  acquainted. P o t e n t i a l  f o r  
expansion appears  cons iderable ,  p a r t i c u l a r l y  i f  Cuba decides  t o  
inc rease  i t s  maize a rea  a s  an import s u b s t i t u t i o n  measure. The 
geographical  proximity t o  CIMMYT and ease  of  t r a n s p o r t ,  should 
f a c i l i t a t e  t h e  contact .  The r o l e  of  Dr. W i l l y  Vi l lena ,  C I M M Y T I s  
Regional Coordinator i s  v iewed  a s  v e r y  pos i t ive .  
C I M M Y T - M I N A G  r e l a t i o n s h i p s  a r e  a t  t h e  development s t a g e  and 
4.8 Sorghum 
Collaborat ion w i t h  ICRISAT has only been i n d i r e c t ,  v i a  
C I M M Y T ' s  r e l a y  program, wi thout  a formal  agreement o r  work plan. 
Some germplasm has been received and interest  i s  high. Sorghum 
production has  a g r e a t  p o t e n t i a l  i n  Cuba's c l i m a t e  and s o i l ,  
p a r t i c u l a r l y  i n  r a in fed  areas .  The ques t ion  i s  one of  n a t i o n a l  
p r i o r i t i e s ;  sorghum could presumably c o n t r i b u t e  t o  t h e  growing 
demand f o r  feed grains .  
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5 Research Impact on A g r i c u l t u r a l  Production 
5.1 Important Innovat ions i n  C G I A R  Crops 
Table 5.1 summarizes t h e  i m p a c t  of MINAG-CGIAR c o l l a b o r a t i o n  
d u r i n g  t h e  p a s t  15 years ,  arranged by crop commodities. 
Col laborat ion w i t h  I R R I  and C I A T  i s  considered t o  have reached a 
mature s t age ;  w i t h  C I M M Y T  on maize and C I P  on pota toes  it is  
considered a t  t h e  development s tage.  Col laborat ion w i t h  ICRISAT 
on sorghum, I I T A  on  malanga and C I P  on s w e e t p o t a t o e s i s  
considered inc ip i en t .  Another noteworthy f a c t o r  i s  t h e  p r i o r i t y  
s t a t u s  given i n  t h e  c u r r e n t  f ive-year  plan by t h e  Cuban 
government. Of t h e  n i n e  commodities i n  wh ich  t h e  C G I A R  c e n t e r s  
c o l l a b o r a t e ,  o n l y  r i c e ,  beans, pas tu re s  and po ta toes  have 
Programa P r i n c i p a l  E s t a t a l  s t a t u s .  
The impact of t h e  C G I A R  co l l abora t ion ,  t he re fo re ,  i n c r e a s e s  
w i t h  t h e  l e n g t h  of  t h e  h i s t o r i c a l  co l l abora t ion ,  and impor tan t ly  
t h e  p r i o r i t y  a s s i g n e d  by  Cuba t o  t h e  commodity. Other f a c t o r s  
a r e  t h e  degree of i n t e r e s t  from t h e  C G I A R  c e n t e r s ,  and t h e  na tu re  
of t h e  commodity i t s e l f .  The longer  term na tu re  and complexity 
of say, pas tu re  research  i n  comparison w i t h  a g ra in  crop 
improvement program m u s t  be kept i n  m i n d  when comparing t h e  
r e l a t i v e  impact of programs. 
5.1.1 Germplasm 
of germplasm f o r  t r o p i c a l  crops. I t s  r o l e  i s  v i t a l .  Requests 
f o r  a d d i t i o n a l  germplasm of vegetables  from AVRDC, sorghum, 
peanuts and chickpeas from ICRISAT, sweet po ta toes  from C I P  and 
p l a n t a i n s  and soybeans, underscore t h e  value placed on t h i s  
con t r ibu t ion .  
The C G I A R  s y s t e m  i s  considered Cuba's main e x t e r n a l  source 
The amount i n  t h e  p i p e l i n e  (shown i n  Table 5.1) i n d i c a t e s  
t h e  i nd iv idua l  access ions  received t o  d a t e  s i n c e  c o l l a b o r a t i o n  
began. These t o t a l  amounts a r e  a l s o  r e l a t e d  t o  t h e  degree of 
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matur i ty  of t h e  MINAG-CGIAR co l l abora t ion .  The inc lus ion  of 
segrega t ing  popula t ions  (Fls F2, etc.) i n  beans, cassava and 
po ta toes  a r e  considered major a s s e t s .  A s i m i l a r  t h r u s t  on r i c e  
was requested. Comparable a c t i v i t y  i n  p a s t u r e s  i s  i n  e f f e c t  w i t h  
t h e  i n t roduc t ion  of access ions  c o l l e c t e d  from t h e  w i l d .  
The number of c u l t i v a r s  r e l eased  r e p r e s e n t s  a r e a l  ou tput  of 
t h e  co l l abora t ion .  T h i s  has  been l i m i t e d  t o  r i c e ,  beans and 
cassava. It  i s  r e l e v a n t  t o  note  t h a t  t h r e e  g r a s s  s p e c i e s  a r e  i n  
t h e  pre- re lease  s t a g e  of t h e  p a s t u r e s  program undergoing animal 
production t r i a l s  and massive seed m u l t i p l i c a t i o n .  Release is 
envis ioned w i t h i n  t h e  n e x t  two years. Likewise i t  i s  r e l e v a n t  t o  
note  t h a t  t h r e e  C I M M Y T  maize v a r i e t i e s  a r e  a t  t h e  pre- re lease  
s t a g e ,  i n  s p i t e  of t h e  s h o r t  dura t ion  of t h i s  c o l l a b o r a t i v e  
r e l a t i o n s h i p .  
5.1.2 Program development and philosophy 
The C G I A R  c e n t e r s  have had a major i n f luence  i n  improving 
t h e  organiza t ions  philosophy and research  methodologies of t h e  
r i c e ,  beans, cassava, p a s t u r e s  and po ta to  n a t i o n a l  programs. The 
C I A T  cassava program philosophy has  been e f f e c t i v e l y  appl ied  t o  
o t h e r  c rops  f o r  wh ich  CEMSA is re spons ib l e  such a s  malanga, 
p l a n t a i n s  and sweet potato.  What is m i s s i n g  i n  t h e  l a t t e r  three 
crops  i s  a s o l i d  germplasm p i p e l i n e  and an e f f e c t i v e  r e l a t i o n s h i p  
w i t h  I I T A  and C I P .  
c o n t r i b u t i o n  from C I M M Y T  except  f o r  germplasm. 
T h e  Cuban maize  program h a s  had l i t t l e  
I t  i s  a l s o  r e l e v a n t  t o  note  t h a t  t h e  C G I A R  c e n t e r s  have had 
a p o s i t i v e  in f luence  i n  broader a s p e c t s  such a s  t o  s t r e n g t h e n  t h e  
information s e r v i c e s  through C I D A ;  t o  l i n k  on-the-job t r a i n i n g  
w i t h  research ,  p a r t i c u l a r l y  in-country courses;  t o  emphasize t h e  
need f o r  ga the r ing  production economics d a t a  t o  de te rmine  
p r o f i t a b i l i t y ,  and t o  decrease  excess ive  use of f e r t i l i z e r  
through t h e  Cate-Nelson approach. A l l  these innovat ions  have had 
a p o s i t i v e  effect  i n  MINAG'S research  out look,  compared t o  t h a t  
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which  preva i led  t e n  yea r s  ago, when h i g h  crop y i e l d s ,  r e g a r d l e s s  
of c o s t  were t h e  main objec t ive .  
5.1.3 Production technologies  
I n  add i t ion  t o  germplasm, s e v e r a l  major agronomic 
I t echnologies  have been implemented a s  a resul t  of MINAG-CGIAR 
co l labora t ion .  The main ones a re :  
o Water l e v e l l i n g  i n  r i c e  f i e l d s  
o Use of e a r l y  matur i ty  r i c e  v a r i e t i e s  t o  save water 
o More e f f i c i e n t  use of f e r t i l i z e r  i n  r i c e  
o Diagnosis and co r rec t ion  of z inc  def ic iency  i n  r i c e  
o Rapid propagation of d i sease - f r ee  cassava p l an t ing  
o Ridge p l an t ing  of cassava w i t h  l i g n i f i e d  s t a k e s  
o Improved f e r t i l i z e r  e f f i c i e n c y  f o r  cassava 
o D r y i n g  f o r  cassava u t i l i z a t i o n  
o Low d e n s i t y  pas tu re  es tabl ishment  techniques 
o Pro te in  bank concept and a p p l i c a t i o n s  
o Regional izat ion through s o i l  c o n s t r a i n t  a n a l y s i s  
o Pas ture  seed production technology and s i t e  s e l e c t i o n  
o Determination of more e f f i c i e n t  pas tu re  f e r t i l i z a t i o n  
o I n - v i t r o  po ta to  seed production and t issue c u l t u r e  
m a t e r i a l s  
techniques 
propagation 
o Rapid pota to  seed m u l t i p l i c a t i o n  
o Antiserum diagnos is  f o r  d e t e c t i n g  p o t a t o  v i r u s  d i s e a s e s  
o Adaptation of po ta toes  t o  t h e  hot  t r o p i c s  
o Adaptation of cassava r a p i d  m u l t i p l i c a t i o n  techniques 
t o  malanga 
There a r e  undoubtedly o t h e r  production technologies  t h a t  
have been e i t h e r  d i r e c t l y  o r  i n d i r e c t l y  introduced a s  a result  of 
M I N A G - C G I A R  co l labora t ion .  The ones l i s t e d ,  i n  add i t ion  t o  
germplasm, a r e  those  mentioned t o  t h e  au thors  by t h e  s t a f f  of t h e  
s p e c i f i c  na t iona l  programs. 
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5.1.4 Training 
The impact of t r a i n i n g  a t  C G I A R  c e n t e r s  i s  a l s o  considered 
of v a s t  importance, no t  only a s  a means t o  ga the r  knowledge about 
a s p e c i f i c  a rea  b u t  a l s o  t o  provide i n s i g h t  on t r o p i c a l  
a g r i c u l t u r a l  research  a t  i t s  best .  The numbers of M I N A G  
s c i e n t i s t s  t r a i n e d  a t  C G I A R  can a l s o  r e f l e c t  Cuban p r i o r i t i e s ,  
a s  Table 5.1 shows. Also t h e  percentage of p re sen t  s t a f f  t r a i n e d  
a t  t h e  C G I A R  c e n t e r s  r e f l e c t s  t ha t .  The propor t ion  a re :  133 
percent  f o r  cassava, 113 percent  f o r  beans, 100 percent  f o r  
po ta toes ,  80 percent  f o r  maize, 5 8  percent  f o r  r i c e  and 50 
percent  f o r  pas tures .  Values i n  excess  of 100 percent  i n d i c a t e  
t h e  t r a i n i n g  of producers and o the r  Cuban s t a f f  no t  p a r t  of t h e  
n a t i o n a l  research  i n s t i t u t e s .  I n  some cases  it r e f l e c t s  s t a f f  no 
longer  a s soc ia t ed  w i t h  t h e  program b u t  t h i s  i s  rare .  It  i s  t h e  
aim of v i r t u a l l y  all n a t i o n a l  programs t o  have a l l  t h e i r  r e sea rch  
s t a f f  exposed t o  t h e  C G I A R  c o l l a b o r a t i n g  i n s t i t u t e  under some 
t y p e  of t r a i n i n g  o r  v i s i t .  
The development of in-country courses  w i t h  C G I A R  a s s i s t a n c e  
i s  considered a major advance by t h e  beans, cassava and p o t a t o  
programs. The r i c e  program has conducted an annual t r a i n i n g  p l u s  
p l a n n i n g  s e s s i o n s  w i t h  a b o u t 1 0 0  p e o p l e  f o r t h e  l a s t 1 5  y e a r s  o r  
so. Such meetings reach v i r t u a l l y  a l l  major r ice  producers of 
t h e  country. The pas tu re  program does not  appear t o  have e i t h e r  
of t h e s e  two mechanisms. 
The number of p ro fes s iona l s  and producers reached so f a r  by  
t h e  in-country t r a i n i n g  courses  i s  major. On r i c e  i t  is 
b a s i c a l l y  t h e  same group on a year ly  basis .  On beans, cassava 
and pota toes ,  t h e  numbers of people reached a r e  q u i t e  impressive.  
The p i p e l i n e  f o r  CGIAR-related technology is  i n d e e d  a very d i r e c t  
one. 
The l a s t  i tem i n  Table 5.1 in t roduces  one measure of t h e  
impact on production: t h e  proport ion of t h e  a r e a  p lan ted  t o  a 
commodity where CGIAR-related technology i s  u t i l i z e d ,  e i t he r  a s  
Table 5.1 Sumnary of Innovations Arising from MINAG-CGIAR Collaboration 
Rice Beans Cassava Pastures Potatoes Maize Sorghum Malanga Sweet 
Potatoes - -b 
Priority s b t u s  ( PPE) YES YES NO YES 
NLIllber of Cuban research 
scientists 38 15 9 40 
CCIAR Center I R R I b r  C U T  CIAT CIAT 
Collaboration began 1967 1977 1977 1977 
Status of collaboration -----mabre--- - 
C U T  
Pipeline 15,207 2,135 14,210 
Segregating populations NO YES YES 
Releases 9 7 2 
Pre=releases N/A N/A 3 
Roenrp Develapent 
Research methodologies YES YES YES 
Research program organization YES YES YES 
cMIRTectmol@es 
Major production technologies 4 0 4 
22 17 12 
- 
Scientists a t  CGIAR centers 
In-country courses with CG 
inputs 0 4 2 
Participants in-comtry lOO/yr 151 478 
c G l A R 4 a c t a l q l m  
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14 4 0 1 0 
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120 WA 0 0 0 
0 0 0 0 0 
Note: CUT-related influences. 
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germplasm, production t e c h n i q u e s  o r  both. These f i g u r e s  a r e  
based on t h e  i n t e r v i e w s  w i t h  t h e  n a t i o n a l  program leaders .  
Impact on t h e  r i c e  a rea  i s  t o t a l ,  on cassava is 60 percent  of t h e  
a rea  and on beans i s  29 percent.  T h i s  l a t t e r  f i g u r e  was based on 
an impact of 80 percent  of t h e  i r r i g a t e d  a rea  i n  s t a t e  farms. 
The minuscule proport ion i n  p a s t u r e s  r e f l e c t s  7,200 ha of 
sown pas tu res ,  2,200 of w h i c h  a r e  f o r  seed production of pre- 
r e l eased  g r a s s e s  and 5,000 ha where t h e  low d e n s i t y  seedings  have 
been u t i l i z e d .  T h i s  i s  a good beginning f o r  a long-term program 
such  a s  t h i s  one. 
No measurable impact on a rea  planted of CGIAR-related 
technology has occurred f o r  po ta toes ,  maize, sorghum, malanga and 
sweet potatoes ,  The fo l lowing  d iscuss ion  w i l l  t h e r e f o r e  c e n t e r  
on r i c e ,  beans and cassava. 
5,2  Contr ibut ions  t o  O u t p u t  
A summary  of t h e  impact of M I N A G - C G I A R  technology on 
i n c r e a s e s  i n  r i c e ,  beans and cassava production is  shown i n  Table 
5.2. The per iod i s  from 1970-72, u s i n g  FA0 da ta ,  t o  1984 u s i n g  
da t a  provided by t h e  n a t i o n a l  program leaders .  
5.2.1 Rice 
Inc reases  i n  r i ce  production have been dampened by a 
s i g n i f i c a n t  decrease i n  t h e  a rea  p l a n t e d  from 172,000 t o  140,000 
ha. T h i s  is  due  t o  p re s su re  from t h e  sugar  sec tor .  National 
average r ice  y i e l d s  have increased by 90 percent ,  from 2.0 t o  
3.8 t/ha. With  100 percent  of t h e  r i c e  a r e a  under new 
technology, production has increased from 340 t o  532 k t  of paddy 
rice. A f u l l  73 percent of  t h i s  production inc rease  is 
a t t r i b u t a b l e  t o  t h e  M I N A G - C G I A R  generated technology. 
5.2.2 Beans 




c h a n g e  i n  t h e  area p l a n t e d  t o  b e a n s  i n  t h e  l a s t  15 y e a r s .  Y i e l d s  
h a v e  increased by  17 p e r c e n t ,  f rom 0.70 t o  0.82 t / h a  a s  a 
n a t i o n a l  a v e r a g e .  The a r e a  a f f e c t e d  by t h e  new bean  t e c h n o l o g y  
i s  e s t i m a t e d  t o  be  29 percent o f  t h e  t o t a l  bean a r e a .  The  impact  
o f  t h e  M I N A G - C C I A R  t e c h n o l o g y  h a s  t h u s  f a r  c o n c e n t r a t e d  on s t a t e  
f a r m  p r o d u c t i o n ,  where b e a n s  a r e  i r r i g a t e d .  The new t e c h n o l o g y  
h a s  p roduced  a v e r a g e  y i e l d s  of 1.4 t / h a  i n  80 p e r c e n t  of t h i s  
t a r g e t  a r e a ,  where t h e  t e c h n o l o g y  h a s  been a p p l i e d .  T h i s  i m p a c t  
i s  d i l u t e d  by t h e  l a r g e r  p r o p o r t i o n  of beans p roduced  i n  s u g a r  
enterprises and by  p r i v a t e  farmers. The  M I N A G - C I A T  team i s  
a d d r e s s i n g  t h e  l a t t e r  g r o u p  a t  Ve lazco ,  Holguin .  I n  s p i t e  of 
t h i s  l i m i t a t i o n ,  o v e r a l l  t h e  impac t  h a s  been t o  r a i se  bean  
p r o d u c t i o n  by 21 p e r c e n t  s ince c o l l a b o r a t i o n  s t a r t e d  s e v e n  y e a r s  
a g o  . 
5.2.3 Cassava  
The i m p a c t  o f  M I N A G - C G I A R  c o l l a b o r a t i o n  has  been more 
s p e c t a c u l a r  w i t h  c a s s a v a  t h a n  any o t h e r  c rop .  O u r  bes t  e s t i m a t e s  
i n d i c a t e  t h a t  t o t a l  a r e a  p l a n t e d  h a s  i n c r e a s e d  f rom 20,000 t o  
34,000 ha for 1978 t o  1984. A p p r o x i m a t e l y  60 p e r c e n t  of 
t h e  a r e a  is  f u l l y  u n d e r  t h e  new t e c h n o l o g y ,  where y i e l d s  h a v e  
i n c r e a s e d  from 5 t o  10 t / h a .  The o v e r a l l  i m p a c t  of y i e l d  is 
d i l u t e d  by t h e  40 percent  o f  t h e  a r e a  n o t  a f f e c t e d  by t e c h n o l o g y  
which  we as sume  t o  m a i n t a i n  average y i e l d s  of 5 t / h a .  Never- 
t he l e s s  t h e  o v e r a l l  e f f e c t  i s  o n e  of more  t h a n  d o u b l i n g  n a t i o n a l  
c a s s a v a  y i e l d s  ( f r o m  5 t o  11.6 t / h a ) .  Wi th  t h e  increase i n  a r e a  
p l a n t e d ,  n a t i o n a l  c a s s a v a  p r o d u c t i o n  h a s  q u a d r u p l e d  i n  t h e  l a s t  
six y e a r s ,  f rom 100 t o  390 k t .  The i n c r e a s e  d u e  t o  t h e  new 
t e c h n o l o g y  i s  e s t i m a t e d  t o  be  224 k t ,  o r  224 p e r c e n t .  
5.3 R e t u r n s  t o  A g r i c u l t u r a l  Resea rch  
Estimates t o  t h e  r e t u r n  o f  M I N A G  i n v e s t m e n t  i n  rice, bean  
and c a s s a v a  r e s e a r c h  are  i n c l u d e d  i n  T a b l e  5.2. The a n n u a l  v a l u e  
of increased p r o d u c t i o n  was based on w o r l d  m a r k e t  p r i c e s  o f  
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Table 5.2 Impact of MINAC-CGIAR Technologies on Increased 
Production of Rice, Beans and  Cassava i n  Cuba 
--.--I----.---.-- - -.---- .. - -  - --- -c - ---I------ .---- .-- - -I---- 
Area: 1970-72 000 ha 172 35 20 
1904 000 ha 140 35 34 
Change 000 ha -32 0 14 
Area under new technology percent  100 2gb 60 
Yields:  1970-72 t / h a  2.0 0.7 5 
1984 
Change 
t / ha  3.8 0.82 11.6 
t / h a  1.8 0.12 6.6 
Change percent  
With new technology t / h a  
Production: 1970-72 k t  
1984 k t  
Change k t  
Increased production due 
t o  new technology k t  
percent  
90 17 132 
346 24 100 
3.8 1.4 16.0 
432 29 394 
86 5 294' 
252 5 224 
73 21 224 
Annual value of increased  
productiond US$ m 40.2 2.9 11.2 
Annual M I N A C  research  budget US$ m 1.1 0.5 0.3 
Annual  i n t e r n a l  r a t e  of r e t u r n e  percent  54 29 48 
""---'9------------.----------------------------------~---- 
Notes: The da ta  u s e d  f o r  cassava were s u p p l i e d  by t h e  
d i r e c t o r  of t h e  n a t i o n a l  research  program. The base 
year is 1978. 
Based on t h e  a s sumpt ion  t h a t  a l l  t h e  a r e a  grown on 
s t a t e  farms (10,000 ha) i s  sown t o  new v a r i e t i e s .  
Percentage change i n  production r e l a t i v e  t o  base 
per iod.  
Using wor ld  market p r i c e s  of USS300, $570 and $80 
per ton f o r  r ice ,  beans and cassava r e spec t ive ly .  
e Estimated by mul t ip ly ing  t h e  t o t a l  number of s t a f f  
( s c i e n t i f i c  p l u s  t e c h n i c a l  and s u p p o r t  s t a f f )  by a n  
average oost  of 4,500 pesos per s t a f f  member, and con- 
v e r t i n g  t o  US$ a t  t h e  o f f i c i a l  exchange r a t e .  There i s  
no allowance f o r  research  done on t h e s e  c rops  by 
u n i v e r s i t i e s ,  research  centers under t h e  M i n i s t r y  of 





USS300/ton f o r  m i l l e d  r ice ,  USS550/ton f o r  beans and  USS50/ton 
f o r  f r e s h  c a s s a v a  a t  t h e  f a r m  gate.  The e s t i m a t e s  o f  t h e  a n n u a l  
M I N A G  research b u d g e t  were c a l c u l a t e d  a c c o r d i n g  t o  t h e  p r o c e d u r e s  
d e s c r i b e d  i n  s e c t i o n  3. 
I n  1984,  t h e  v a l u e  o f  i n c r e a s e d  r i c e  p r o d u c t i o n  was  USS40.2 
m i l l i o n  w i t h  a r e s e a r c h  e x p e n d i t u r e  o f  USS1.1 m i l l i o n .  F o r  e v e r y  
d o l l a r  i n v e s t e d  i n  r i c e  r e s e a r c h  t h e  c o u n t r y  r e a p e d  USS436.5 o f  
a d d i t i o n a l  r i c e  p r o d u c t i o n .  I n  t h e  case of beans, d e s p i t e  t h e  
more l i m i t e d  i m p a c t ,  i n c r e a s e d  p r o d u c t i o n  i n  1984 was w o r t h  
USS2.9 m i l l i o n  a n d  research e x p e n d i t u r e s  were USS0,5 mi l l i on .  
F o r  every d o l l a r  i n v e s t e d  i n  bean r e s e a r c h  USS5.8 o f  a d d i t i o n a l  
b e a n s  were h a r v e s t e d .  The  a n n u a l  i n c r e a s e  i n  c a s s a v a  p r o d u c t i o n  
was a t  USS11.2 m i l l i o n  i n  1984, Wi th  an a n n u a l  r e s e a r c h  
i n v e s t m e n t  o f  USS0.3 m i l l i o n ,  f o r  every d o l l a r  i n v e s t e d  i n  
c a s s a v a  r e s e a r c h ,  USS36.3 o f  a d d i t i o n a l  p r o d u c t i o n  was h a r v e s t e d .  
The r e t u r n s  t o  investment i n  r i ce  and  c a s s a v a  research were 
a l m o s t  i d e n t i c a l .  An a l t e r n a t i v e  m e a s u r e  is t h e  i n t e r n a l  r a t e  o f  
r e t u r n  t o  i n v e s t m e n t  i n  r e s e a r c h .  T h i s  was e s t i m a t e d  a s  5 4  
percent f o r  r i ce ,  2 3  p e r c e n t  f o r  b e a n s  and 4 8  p e r c e n t  f o r  
c a s s a v a .  T h i s  i s  t h a t  r a t e  o f  r e t u r n  t h a t  Cuba would need  t o  
receive on a l t e r n a t i v e  i n v e s t m e n t  f o r  it t o  be  a s  a t t r a c t i v e  a s  
research i n  t h e s e  c o m m o d i t i e s .  
5.4 F u t u r e  Ou t look  
W i t h  s u c h  f a v o r a b l e  r e t u r n s  f rom r e s e a r c h ,  t h e  c o n t i n u i t y  
a n d  e x p a n s i o n  o f  C G I A R  s u p p o r t  i s  h i g h l y  d e s i r a b l e  f o r  Cuban 
a g r i c u l t u r e .  C o n t i n u i t y  i n  t h e  present mature p r o g r a m s  f o r  r ice,  
b e a n s ,  c a s s a v a  and p a s t u r e s ;  f u l l  d e v e l o p m e n t  of t h e  o n g o i n g  
m a i z e  and p o t a t o  p r o g r a m s  and t h e  i n c i p i e n t  p r o g r a m s  on sorghum, 
malanga  and sweet p o t a t o e s  s h o u l d  become p a r t  o f  t h e  o v e r a l l  
p lan .  New i n i t i a t i v e s  w i t h  these  and  o t h e r  c e n t e r s  o u t l i n e d  i n  
T a b l e  5.3 a p p e a r  t o  be a l o g i c a l  e x t e n s i o n .  
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C o n s i d e r i n g  t h e  e n t i r e  a g r i c u l t u r a l  economy, i t  a p p e a r s  t h a t  
e m p h a s i s  s h o u l d  be g i v e n  to:  
1. A t t a i n i n g  s u s t a i n e d  s e l f - s u f f i c i e n c y  i n  r ice ,  b e a n s  and  
maize, b o t h  t h r o u g h  y i e l d  increases  and  a rea  expans ion .  
2. D e c r e a s i n g  i m p o r t  dependency  f o r  f e e d s t u f f s  f o r  l i v e s t o c k  
p r o d u c t i o n  t h r o u g h  i n c r e a s e d  p r o d u c t i o n  of maize,  sorghum 
and  s o y b e a n s ;  major t h r u s t  i n  u t i l i z a t i o n  of a d d i t i o n a l  
c a s s a v a  p r o d u c t i o n  f o r  a n i m a l  feed; and  i n c r e a s e d  a r e a  u n d e r  
improved  p a s t u r e  t e c h n o l o g y  on m a r g i n a l  a c i d  and  non-ac id  
s o i l s .  
p l a n t a i n s ,  and  malanga.  
f e r t i l i z e r s ,  i r r i g a t i o n  and  p e s t i c i d e s ,  t h r o u g h  s h a r p l y  
focused f a c t o r - o r i e n t e d  research. P a r t i c u l a r  a t t e n t i o n  
s h o u l d  be g i v e n  t o  t h e  d e p l e t i o n  of t h e  i r r i g a t i o n  a q u i f e r  
u n d e r  some M a t a n z a s  s o i l s  a n d  t h e  s u b s e q u e n t  i n t r u s i o n  of 
s a l i n e  water. A t t e n t i o n  s h o u l d  a l s o  b e  g i v e n  t o  t h e  u s e  of 
these  p r i m e  l a n d s  d u r i n g  summer p e r i o d s .  
5. Cuba would  need  a s u b s t a n t i a l  i n c r e a s e  i n  a r e a  sown t o  major 
c rops  i f  it were t o  a p p r o a c h  s e l f - s u f f i c i e n c y  e v e n  a f t e r  
a l l o w i n g  f o r  i nc reases  i n  y i e l d s  ( T a b l e  5.4). T h i s  s u g g e s t s  
t h a t  g i v e n  t h e  p e r c e i v e d  p r e s s u r e  on  l a n d  r e s o u r c e s  there 
w i l l  be a c o n t i n u e d  demand f o r  y i e l d - i n c r e a s i n g  
t e c h n o l o g i e s .  
3. M a i n t a i n i n g  s e l f - s u f f i c i e n c y  i n  po ta toes ,  c a s s a v a ,  





Table 5.3 A d d i t i o n a l  Col labora t ion  Needs Reported 
by  M I N A G  O f f i c i a l s  
Crop o r  Addit ional  Requests P o t e n t i a l  Col labora tor  
Fac tor  C C I A R  Center Othe r  
...... .-.....-.\.\...- ....... - 
a - - ' - - = .  - - - \3- - ' - --.  - - . .~--- - 
Segregat ing m a t e r i a l s  (F3 and F4) I R R 1 , C I A T  
Management-of s a l i n e  r ice  s o i l s  I R R I  
Improving n i t rogen  f e r t i l i z e r  
e f f i c i e n c y  I R R I  
Improving i r r i g a t i o n  management I R R I  
P a r t i c i p a t i o n  i n  i n t e r n a t i o n a l  





Po ta to  
Pas tu res  







Strengthening b a c t e r i o s i s  research  C I A T  
Mechanized ha rves t ing  C I A T  
Strengthening entomology C I A T  
Developing s o i l - p l a n t  a n a l y s i s  
l a b o r a t o r i e s  C I A T  
Cassava u t i l i z a t i o n  a s  animal feed C I A T  
Develop c o l l a b o r a t i o n  w i t h  I I T A  I I T A  
Develop c o l l a b o r a t i o n  w i t h  C I P  C I P  
Cermplasm f o r  non-acid marginal 
s o i l s  C I A T  
In-country t r a i n i n g  courses  C I A T  
Land c l e a r i n g  methods C I A T  
None - cont inue a s  is  C I P  
I n t e n s i t y  - develop a r e l a t i o n s h i p  I C R I S A T  
Very  s t rong  in t e re s t  i n  es tab-  
l i s h i n g  c o l l a b o r a t i o n  w i t h  AVRDC - 
I n t e r e s t e d  i n  explor ing 
c o l l a b o r a t i o n  
In te res ted  i n  explor ing 
c o l l a b o r a t i o n  
ICRISAT 
I C R I S A T  
I n t e r e s t e d  i n  e s t a b l i s h i n g  
In te res ted  i n  j o in ing  ac id  s o i l s  
c o l l a b o r a t i o n  on semi-arid 
t r o p i c s  and v e r t i s o l s  I C R I S A T  
network - 
In te res ted  i n  e s t a b l i s h i n g  
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Table 5.4 An Estimate of t h e  Areas Needed f o r  Three 
Basic C r o p s  t o  Achieve Se l f -Suff ic iency  
-------- -.----CIIC--LI----CC-.-----------~-------------" - --- 
C u r r e n t  Tota l  Area C u r r e n t  Percent  
Crop Consumptiona Yieldb Needed Area Change 
( k t )  ( t / h a )  (000 ha) (000 ha1 (000 ha) 
Rice (paddy) 780 4.0 194 140 +5 4 
Beans 134 1.5 89 35 +5 4 
Maize 498 3.0 166 77 +89 
~-.----.----L__----U__LI__- ---- -.- _.----------.-----CI-- - - - - --- 
Notes: a Based on production p l u s  imports. 
Y i e l d s  which could b e  achieved w i t h  s u p e r i o r  
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